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INTRODUCTION. 


TITKRE  xa  a  tale  toM  of  a  wealthjr  firmer  who  hnd  a  laxy 
uud  improrideQt  son,  irhom  li»  calk'd  to  hi«  bodHide  in 
hi.H  *lpi))$  hour,  to  inforiu  biin  tliat  in  a  certain  pai-t  of  his  farni 
be  had  coiic(?aleil  n  tTeoniire.  Hefon^  he  had  time,  howererj  to 
ateto  tjie  prcvine  loculity  iu  whicU  it  wati  hiddi>n  ha  was  over- 
tekra  hv  di^ib,  and  prcvonicd  from  completang-  the  revelation. 
The  narrative  ^oce  on  to  say  that  as  bdou  as  the  old  man's 
spirit  was  tieparted,  the  noa  delved  over  every  portion  of  bia 
fami  in  Htiarchof  tbi-tiviwuro;  and  in  order  the  heticr  to  conceal 
bin  object,  bu  at  once  caused  tbe  soil  to  bo  prupared  for  tbe 
sovfiniz  in::i^~it\.  The  precious  hoard  was  nowhere  to  be  found  ; 
Iwt  owing  to  tbe  thorough  tilUge  to  which  his  biud  bud  farcn 
-if!.l*^*tfd,  his  first  crop  was  so  prolific  tlmt  it  encouniged  bim 
Uj  lurlbcr  indnstry;  and  growing  in  subnttiuicc,  be  forsook  bia 
ndolsnt  ways  and  became  a  weakhy  and  respected  yeoman. 

Tfaifi  itonr,  which  is  no  donbt  familiar  to  most  of  our  readers, 

ii  remarkably  ligurutive  of  man's  progress  in  scientific  know- 

lodgv.      There   is   another    Father;   aud   one  of  the   means 

employed  by  Him  to  develop  tlio  noblest  powers  of  his  cJiiidrcn 

{oAen  taming  them  from  evil  to  good  courses],  is  the  appeal  to 

UuirloTc  of  gain.    A  moment's  consideration  will  siiffgost  to 

wcry  thoughtful  reader  familiar  illnstratiioQs  of  this  truth,  and 

wcvaitur«  to  say  that  every  uumljer  of  this  Journal  will  contain 

■Utcmcnta  of  factri  by  which  it  mil  be  corroboraKd. 

One  esunple,  however,  appenrs  to  ns  mora  striking  and 
miH)|>ri«t«  than  any  other,  and  it  is  this : 

Tbiidesire  to  become  poiwcased  of  immense  treasures  induced 
^>  Kprusenlativtia  of  scienco,  in  fuiuer  times,  to  deny  th«m- 
Wtes  dnost  every  earthly  finjoj-mrat.     Secluding  themsolvss 

B  ^ 


torvtit  wnwcE  bkvifw. 


from  society,  they  poittl  over  pliiltwophi'cal  works,  and  pfut-^ec 
whole  <lay«  and  nights  in  experhiiDiitinfr  upon  tlu*  (4(?m(>iita,  aiic 
in  snbmitting  ilie  Ijomt  mctob  to  evei^-  concvivable  procww, 
Mrith  a  rieiv  to  th«?ir  c^nvoi-sioTi  into  j^ld. 

We  have  hia  pictm-L'  Ijpfore  iis — (lie  oUI  alchemist !     Tht-rftT 
he  sitfl  in  his  vaulted  chamber,  u]K>n  his"cniTe<l,  hlgli-lHicked 
wtu-chair.    ITis  h«wl,  of  whieh  littU>  else  is  visible  than  his  long' 
fluwin^  hajr  qtwI  heiird,  h'ans  upuii  his  h-fi.  Imiti],  whilst  with 
the  light  he  tarns  ovtT  the  pages  uf  uonie  mouldering  volume* 
it)  wardi  of  tlto  "hidden  treasnrc."     Around  him  tniiy  be  weei 
l-hc  cmbleniB  of  his  craft.     In  one  corner  is  a  Famuli  fumace^ 
fitteil  with  a  ])riniitive  pnir  of  hellowfi,  on  whieh  stimdn  ^an  iron 
still.     Mortars,  parties,  (TUcibloH,  air-piiinpH,  weights  and  scnilea^ 
flatiks,  funnels,   piucoi'H,  jars,  and  vesHt^U   of  ovti'y   kind 
seattere«l  abimt  in  eonfusion.     On  a  boanl  or  nido  tabic,  s«t 
roiindiHl    by  ilu'sp   appliiinces,  sits  tiw  jfront    black  rat,   and, 
suspended  over  the  hiKid  of  the  howrj*  phiioNOpher,  the  Htufted, 
owl  Willi  ontxpnrad  wings  sways*  j^fcntly  to  and  fro, 

They  ncT(T  found  tlie  bidden  treasure,  these  iiiis^idtid  but 
persevering  workers,  but  they  broke  throuj^h  the  hardens 
incrustation  of  ignorance  in  which  niajikind  was  buried  in  then 
day ;  tind  it  was  lull  for  their  posterity,  fur  proctieol  men 
ftcienco,  to  prepare  the  soil,  sow  the  seedn,  and  reap  the  golden 
barvetit.  AjkI  what,  after  lUl,  was  the  objiK.'t  they  sought  to 
attain,  compared  with  the  indirt^et  rei^ults  of  Uieir  Lihourw? 
They  desired  to  oonrert  tlio  baser  into  Oie  more  valuable 
metak.  ^H 

This  has  since  been  BccompUshed ;  but  so  much  more  won- 
derful have  been  the  other  victories  of  sciL-nce,  that  this  one  is 
Iwrely  known  \o  the  world.  Who  cares  to  be  infonned  thatwhole 
M.-rvict!ii  of  phit'U  which  grace  the  i«uiquet»  of  the  afflutmt  haTO 
been  wrooght  frf.m  silver  exti-acted  fi-om  the  crude  ore  of  lead  ? 
or  that  the  brilliant  ornaments  of  duniinium  which  adorn  the 
iwrsons  of  tlw  fair  Iiavo  b«cu  tortured  from  a  lump  of  despicable 
clay  ? — ay,  from  the  meaaeat  soil  wlioreon  you  trod,  and  which 
was  not  deemed  worthy  of  your  regards,  profound  pliiloaopher 
and  alcheuiibt  I 
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,  WO  oaV,  nrc  ilxese  1>pnpfit>K  cr>m|U)tvcl  with  tlif>  Tna|ftc 
influence  which  hillo  the  sutrf  rcr  io  4eep  anil  f^pares  liiiu  all  the 
noguish  of  a  painful  opei-ntioa?  or  with  the  silent  messenger 
thmt  spctnld  from  land  to  land  with  news  of  life  and  dmtb,  of 
peac^  and  war,  outetrippiup  i^oebus  iu  liis  eoorae ;  or  to  the 
VapCiary  L-ltineiil  wliicli,  when  oontined  nnd  controlled,  bears  it8 
ImistfT  on  his  journeys  over  land  and  soa  like  some  mi^ty 
"<J<Tiias"  uf  the  Host;  or,  in  the  etiliness  of  night,  v^tnveym 
inl diligence,  boiiie  on  the  wings  of  lightning  from  tlio  forthett 
aifOfTK  of  tht'  tnrtli,  and,  ninltipli(-fl  iudcJiuitiOy  by  thiri  Koif-aamn 
power,  to  the  home  of  every  fiunily  thrvugbout  the  length  and 
hrcndth  of  the  land. 

But  ttti^ro  18  Htill  luinthrr  U-smii]  of  ini]>orUuico  snggBBtcd  by 
the  riinple  bIui")-  of  the  fttniiur'B  son. 

Hp  delvwl  with  ft  view  to  enrich  himself  alone,  but  the  fruits 
»<(  hill  toil  supplied  the  wants  of  inany.  So  haa  it  been  with 
n-^ard  to  Kcieiiee.  Ihid  ttonw  alchemist  been  enabled  thmugh 
ii  myal^rioits  procesa  to  convert  the  V»as«r  metaU  into  gold,  he 
woald  havi«  amassed  onormuuH  eton-i*  uf  weailtli,  and  wilh  them 
liotirdcd  up  the  secret  of  their  prodtictiou,  and  carried  it  with 
him  to  the  prHve. 

Bui*  it  ha»  been  wlxely  nnlaineil  by  TVnvidcnce  that  tlic  R|iroad 
uf  iriiowledge  should  be  gnuliial,  not  only  in  this,  bnt  in  every 
,  oiher  partindiu* ;  and  the  nnfolding  of  nature's  seiTcts  has  ncoea- 
the  «nit(.'d  efforts  of  many  minds.  The  piincipie  of  com- 
tiou,  whilst  it  lias  tight^'ned  the  labours  of  the  student,  haa 
lidcd  mnterially  to  enrich  our  ntoi'eH  of  knowledge,  and  the 
greater  (he  barveift  become*,  the  more  numerous  will  be  the 
huiibandmen.  TIxe  men  whose  avocation  it  is  to  penetrate 
natureV  seeretR,  do  no),  nowj  as  formerly,  work  id<nie,  »ucluded 
liroia  the  world,  and  utirrounded  by  uiysteries*  impenetrable  to 
[the  vulgar  gnzc,  as  were  ihoir  ancostora.  'J'hey  vio  wiiJi  ono 
ler  in  imparting,  not  in  concealing,  infonnalion  ;  and  the 
htl'ul  tiage  who  6peud«  bis  nightie  in  study  may  be  seen  in 
die  broad  hght  of  day  rnnibling  through  country  lanea  aur- 
rtHmded  by  nnximui  inquirers — ^youths  and  maidens,  the  aged 
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and  yoon^^al)  anxious  to  secure  a  little  of  the  knowlcclge  which 
be  has  Becun>d  at  tho  cost  of  so  much  toil,  but  now  diitpunseB 
with  fiuch  a  liberal  hand. 

Iii<le«dj  the  resfr\'<?  of  l>ygone  days  hns  passed  away,  tho 
patent  for  man's  wisdom  has  expired,  tho  microscope  and 
tclest'opo,  the  printiiig-presi*  and  all  tho  other  aids  to  scientific 
pTDgresit,  are  tho  gnido-posta  to  tho  traveUor  on  tho  rood  to 
knowledge. 


But  ittill  the  path  of  the  adreutiirerwho  dedicates  hiB  noblrat 
powent  to  science  is  far  from  smooth.  Depiuting  trom  the 
shoruo  of  the  "great  ocean  of  lrTit}i "  (as  the  wisest  man  of 
modern  days  has  called  the  province  of  rwsoajrh),  he  coinmencoB 
the  astvTit  of  one  of  the  procipitoQS  acdivitius  lliat  rise  uu  evor^ 
side.  ITfre,  as  ho  scrambles  np  frcrfo  rock  to  rock,  each  step 
ho  moimts  plaoes  within  hitt  rofich  froah  works  of  inierest  and 
wondei*.  These  he  colk-cts,  and,  wearied  soon  witli  his  exertions, 
stops  to  rest.  But  only  in  on«  senae  does  he  rest.  Advontapera 
I0B8  active  than  htmBelf  aro  scrairibhii^  up  Ihc  heights,  aiid 
eheorftdly  ho  lends  a  helping  hand  to  e»ch  as  lie  approachee. 
And  slumld  ho,  looking  down,  perceive  some  imdtKrided  pilgrim, 
doubtful  wlmthcr  the  rt^ward  is  worth  the  veuturo,  he  caste  tho 
waverwr  a  hai-d-earned  treasure  to  lure  him  on,  and  show  how 
tempting  are  the  prutea  that  await  him  if  ho  persevere. 

And  then  ho  contemplatce  tho  glorious  scone  around,  and  in 
tho  widening  prospect  finds  Iresh  courage  to  resume  his  upward 
oonrse. 

Onward  he  goes,  and  at  each  turn  he  finds  fresh  treasures, 
meets  with  new  surprises,  and  a  still  extending  prospect, 

"Vis  true,  the  higher  ho  mounts  the  fewer  are  liia  comrades; 
bat  then  the  ntmaNphere  becomes  mMv  pure  and  more  iuvi- 
guniting,  and  greater  hia  anxiety  to  reach  the  summit. 

At  length  it  is  attained ;  tiie  iinal  etTort  being  perchance 
tho  grcatcat;  but  what  a  recMinpenRO  rewards  his  arduous 
aaoont  I 

Beneatli  htm  roll  majesticaUy  the  clouds  that  hid  the  clear 
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expanse  which  now  spreads  out  in  purest  azure  overhead  !  He 
sees  the  limits  of  the  mist  that  often  well-nigh  blocked  his  path^ 
and  still  envelopes  his  leas  nimble  fellow-travellers ;  whilst  at 
his  feet  lie  many  provinces  and  departments,  all  grouped  in 
harmony  and  constituting  Nature's  realm. 

WhaX  next ! 

Shall  he,  exhausted,  lie  him  down  tmd  rest  upon  the  summit  ? 
contemplate  with  indifference  the  fruitless  efforts  of  those  who 
seek  to  follow  in  his  track  ?  or  smile  contemptuously  upon  the 
ignorant  flounderers  in  the  pools  below  ? 

No!  no  1  If  he  bat  raise  his  head  and  gaze  into  the  infinite 
blue  dome  above,  he  will  perceive  the  approving  Bye  that 
watched  him  in  his  upward  course,  and  will  obtain  a  glimpse, 
however  faint,  of  the  Creator-Sovereign  of  the  realms  below. 
To  Him  he  should  direct  the  attention  of  his  fellow-labourers 
still  toiling  up  the  heights,  and  thus  encourage  them  once  more 
to  persevere. 

Uc  should  not  plume  himself  upon  his  own  successes;  bub 
should  employ  them  for  the  good  of  othcra.  This  is  the  high 
prerogative  of  every  advocate  of  scientific  truth. 


"  Truths  that  the  learn'd  pursue  with  e.'ij;er  thought 
Are  not  imiiortiint  always  as  dear  bought, 
Proving  at  last,  though  toki  iu  poiiipotu  strains, 
A  childish  waste  of  philoaophic  pains  ; 
But  truths,  on  wliich  depends  our  main  couctrn, 
That  'tis  our  shame  and  misery  not  to  leani, 
Shine  by  the  side  of  every  path  we  tread 
With  such  a  lustre,  he  that  runs  may  read, 
'Tia  tnie  that,  if  to  trifle  life  away 
Down  to  the  sunset  of  their  latest  day, 
Then  perish  on  futurity's  wide  shore 
Like  fleeting  exhalations,  found  no  nioiv, 
Were  all  that  heaven  required  of  himian  kiiiil, 
And  all  the  plun  their  destiny  di-sign'd, 
What  none  could  reverence  all  might  jntstly  liLiino, 
And  man  would  breathe  but  for  his  Mnljrr's  .shauic. 
But  reason  heard,  and  nature  well  ]>enised, 
At  oucc  the  dreaming  mind  is  disabuHe^l. 
If  all  we  find  possessing  earth,  sea,  air, 
Eeflect  his  attributes,  who  placctl  them  thero, 
Fulfil  the  purpose,  and  appear  dosign'd 
Proofd  of  the  wisdom  of  the  all-seeing  mind  ; 
Tis  plain  the  creature,  whom  Ho  chose  to  iuve,-t 
With  kingsliip  and  dominion  o'er  the  rest, 
Received  his  nobler  nature,  and  wiis  made 
Fit  for  the  power  in  which  he  stands  amiy'd  ; 
That  first,  or  last,  hereafter,  if  not  here. 
He,  too,  might  make  his  author's  wisdom  clcai', 
Praise  hiui  on  earth,  or,  obstinately  dumb, 
Sufier  his  jastice  iu  a  world  to  come." 

Cow  FEU . 


CORN. 

^V  iJUIKS  OCCK VA.K,  r.O.B.,  VA^B.,  r.B.\.,  RTC.^  rHOFIUSOU  Or  OEOLOOT 
AVIf  BOTXat  IK  THK  EOYAL  AGKICULTUIUL  CCPLUMB, 


THE  notion  enU*rt«Jiie(3  hy  the  annt'iits,  tlmt  com  wfw  ibe 
{jirt  of  tho  hcueficcDt  gmklcfn  Cures,  niuy  not  iiupro- 
ptrly  be  held  to  express  tho  fw-t  that  they  knew  little,  if  any- 
lltiiig,  of  its  tiatuiiil  on;,'iu,  utul  tbut  with  thum  Lhu  nuocl  of 
]cflLH.-li(iii  wttK  iihrinlcd  hy  attributing  the  pus^iession  of  com  to 
n  .'peoal  tlivine  iiUcrpoKitioii. 

Tbi-  huuuiir  |Kiiil  hy  lliu  ItutnttiiK  Ui  thu  "  buuutiful  goddees" 
naj"  !«-•  ^^iilicnii  Inmi  (he  aixo  which  they  evinced  in  ilcpictiog 
her  form  aii-1  uUributt^. 

The  tvpivsvututiun  u(  Ceres,  on  a  tiisselliiteU  pAremeutj  dts- 
cororrd  »t  Cirencx-'stcr  (^^.^^tl«»^  of  the  Komana),  (pves  no  hw\ 
BOliim  nf  ihi!  digiiific<l  tivatiiienl  ol'  which  tliia  kind  uf  ttubjivt 
•Tw  suMf  ptililcj  when,  even  with  ptilj^licrdN  niul  bits  of  diflrront 
rtJituifd  .«tuiK>s,  the  artial,  aided  a*hi»  Jiuist  liuvc  Ijt'en  \sy  pro- 
found venenitioii  and  dct'p  n,'li^'iouH  fe^^Iiiij,',  piuduced  a  design 
iif  00  nuieh  gmndcur  ua  lo  eiieit  from  Mr.  Wrslnuirfttt,  the  Koyal 
Acadeiiik'inu,  the  obwjrvatiuu :  "  T]ic?w  intei'P'jting-  rtpoeiiaeos 
satisfy  me,  ua  an  urtiisl,  beyond  the  slmdnw  of  u  doiihl.,  that. 

IBoeh  works  wert*  ])roduced  after  cxum])lc»  of  the  veiy  highest 
iMnh  of  art."* 
lUti,  hiiwc%'er  much  llw  ancients  may  hare  venomteil  Ceres 
fitr  her  pift  of  wheat,  Ac,  the  caro  Mrith  which  everj-  natiirn) 
ohjecl  hii;s  l>eeii  !5tud)cd  in  our  day  has  condutvd  to  the  eouclu- 
twiu  that  the  8o.ctilIe<I  Ccreols,  in  all  the  vai-itties  cniployed  by 
nuin  for  difloix'lit  purposes,  were  not  I'nuirrl  in  the  fonnn  they 
U(iw  aKMiuie,  but  that  Uiey  have  been  rlirir-'l  by  cultivation  from 
»"ild  plants  very  diflercnt  indeed  from  tho  civilized  types  with 
nltich  wt)  aru  at  pre^'ut  accjuaiiited  under  the  collective  namo 
(if  Com. 

In  En^iAliU,  whttit,  rj-o,  barley,  and  oat-s,  are  spoken  of  as 

[hini ;  in   the  United  StatpM  the  /ffi  .^fxtjn   (niaize  or  Indian 

[ci«7i)  rtijdVh  that   litli'  solely  ;  whilst  diderunt  sorts  of  grain  aro 

ini'utitme*!  nnder  their  .specific  nanieg. 

The  Bciontific   i^ricultaiiHt,  i-ecof^nizing  com-phmts  aa  be- 

Bging  to  tho  natural  order  Orautinaa^ip  (in  other  words,  us 

*  TkU  iijiiairra  wnit  fudnckil  on  n  stncly  of  ihr  R|^im  of  Cvrvx,  Klom,  hikI 
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roroiiU  sciBKi  kktuw. 


bcsag   boi  an  eloTBted  ymjo),  diridix   tlua   order   into  two 

gnapH. 

Firvtly.  CnuL  Qr&mbs  (corn).    Tlnae  ji^liag  a  seeA  large 

enoagb  to  be  ooUecied  and  rtoml  as  tood  for  man  and  w 

inferior  animalii ;  aod,  Seooodlf ,  HKUioir  akd  Pasture  Gbassis, 

ia  whjcli  ibe  whole  plant  ■■  empiaj^A  aa  pasturage,  or  fodder 

for  cattle- 

The  wcd-grain  of  the  cereal  grasses,  th«i,(bmis  the  com  crop  j_ 

and  our  own  coqwrimcnte,  particularlj  witli  n>gard  to  the  oat ,  she 

tbsi  oar  caltirated  voriet 
will]  their  plnmp  seeds, 
denred  frnm  a  wild  nar, 
seeds  of  which  are  (*ntire]]_ 
rakukee — in  fact, tho  whow 
plant  is  a  weed,  thr>  mis*. 
chieroos  nature  of  which 
fully  recognized,  by  radetj 
whi'n  it  sptaks  of  a  refonni 
prolligate  as  having  sown 
ids  wild  uat4.* 

The  8ee<ls  of  the  wild  oat 
are  covered  with  stiff  bristlw 
(fig.  1 1  of  a  brown  oolour.and 
this,  with  the  long  bent  awn, 
is  in  appearance  so  much 
like  an  mscci,  and  thr  con- 
tortions caased  by  the  an< 
tn^Eting  of  the  Hwn  ae  it 
tonches  tho  water  so  neariVj 
imitat«8  the  bchariour 
a  struggling  fty,  that 
cotmtry  nrchin  employs 
with  snccees  as  a  bait  for 
trout,  whilst  the  Waltouian, 
with  his  ingeniously  con- 
structed "artificinl  fly,"inay 
get  little  niopc  than  his  ex- 
ercise fur  his  |>ain8. 
llic  wild  oat  is  botanicallv  known  as  Ar'-imfnlfni;  it  grows 

from  three  to  five  feet  in  height  as  a  weed  in  com  &nd  poise. 


srtnurr  or  tra  wiii)  oat. 

<a  «,  ih*  BtilT  8fl«d«,  niBiiiUtlng  &  Fiafalnp  ■  Fty.) 


*  We  r*coll»ct  dnci>,  wliikt  on  n  vigit  to  a  bmner  in  Worcwtenbirt,  haTiqji 
nea  the  wMdniat  gmvinjj;  for  ihfi  flist  lim^.  hikI.  thotifjh  tlica  on  oiu  *&/ ^ 
Jaifflii  we  oould  not  mitt  (Ik  tvinplut'uni  of  plmkiB^  a  »iieciin<-ii.  wakb 
VM  ftt  ODM  Ciniuicni><i  T«  ttiu  Ml'btiliiul  hotniik-at  vitnculuiii.  ruutlely,  oiir  iMti 
the  nwtenU  of  which  were  noticed  1>v  mir  fnctid.  ikiid  dunt(>l  fivnii  him  the 
wriiMu  (J)  Knurk  :  "  Ah,  sir,  what  u  tli«  (jlhhI  uf  your  ttvlng  k>  chujvli  if  yon , 
don't  lenvc  yuur  wild  oaU  bdund  ymi  f " 


ooaif. 


II 


which,  of  ooarw,  it  is  a  great  pest,  tf  onl^  from  the  uirrtiui. 
[ice  of  its  cncumbcnQf^  tho  ground,  nnd  so  preronting  the 
f)*rlb  of  the  required  cmp. 

About  ten  ytsirs  sinoo  we  collected  »omo  of  tim  seeds  of  this 
(soc  enffPftvinfT,  fig.  I),  (mil  in  tho  follnwing  spring  cutii- 
its  culti\ittiini  in  our  expLTiinc-ntal  plut4  at  tho  itoyal 
lgrifiiUur»l  L'nlIfgL';  ami  so,  year  bv  yeiir,  we  savcfi  Sfoda;  and 
,  li^5  we  were  enabled  tn  report  tno  following  changoa:— 
Ist.  A  t^btcr-colonpod  fruit. 

2nd.  A  mm  degree  of  b&iriness,  when  compared  with  the  froita 
\ot  the  tme  Avena/atua. 

3rd.  A  greenish -t-'olmiivd,  RtmiL'bl,  and  sHglit  awii,*  in  place 
'  the  blark  ricrid  one,  bent  at  right  angles,  and  Iwtttcd  ^  the 
llower  port,  which  cbBractertzcs  thu  wild  plant. 

4th.  The   iViiitfi   wero   miieh   more   plump,   ftrising  from  a 
||[re«t«T  derelopment  of  grain,  than  in  t«e  truly  wild  stAt«. 

bib.  The  ripe  fruit  Beparatod  from  tho  floral  envdope  less 
^Tudily  than  in  J.fofutj. 

In  It^iJO,  >>*xil  with  ilio  ch»ntcter8  just  described  was  sown  in 
'«  prc'parcU  betl,  oud  the  rcBolt  was  a  large  admixtaro  of  two 
fanna  or  typos  of  crop  oats,  one  with  tho  flowers  all  round  tho 
slom — the  "  putiito  o*t"  form  of  tho  farmers ;  and  tho  other 
with  the  flowers  rtll  drooping  to  one  BJde — "the  so-calh-ii  Tiirta- 
min  oat."       "-  -^tving,  tig.  2.)     Since  then  we  bavy  gn:>wn 

Lhtwe  PortH  M  i,  ill  tlie  field,  and  with  a  gradual  impnivo- 

nent  in  puint  of  prudnctivcnc^^s  luul  wright  per  bnxhcl,  an  item 
wkk^  no  hcTHe-keyper  will  tail  to  appreciate. 

Tbc^e  oxperimeiit-s  then,  have  betn  of  great  interest,  not  only 

u  proiring  that  a  cereal  grafi.<i  is  derive<l  from  a  M-ild  or  meadow 

gnam;  bat  that  the  remarks  of  old  farmers,  who,  iu  some  ^itaa> 

I  tioofi.  oljjoctcd  to  grow  oats  as  a  crop, ' '  l>e<"anse  t  hey  degenenitwt 

[into  the  wiM  wec<l-oat,"  are  fomided  on  fact ;  "w?  ft  iV  'i  i-urmiH 

\mtd  inti^retitinij  rxawplf  of  exjteriifnce  forcvtalUifg  sricncfi.    This 

LT  is  fiirther  of  great  interest  to  the  vegetable  physioliwiat, 

we  have,  by  e.<c|»eriinent,  obt4Uue<l  cultivated  oats  from 

Icmee;  and  tiince  then  we  have  watched  tlie  |irr>duetion  of 

I  oota  *A  a  graduiJ  d(.'gi>nfnit.iou  from  cultivated  om^s, 

WuKAT. — If  one  vegetable  production  more  than  auoiher  haa 

I  come  to  be  comiiilercKl  a  direct  gill  to  man,  handed  down  to  him 

lin an  nnaltered  Htate  fmm  the  most  remote  periods,  it  is  wheat ; 

'yet,  when  wo  cnnsider  the  enormous  number  of  varieties  of  this 

|)lani  Itiund  in  dilViTent  parts  of  the  world,  and  remember,  too, 

.  new  Hurt)*  are  introduced  uhnost  every  year,  we  cannot  help 

fftnick  with  the  enpabilities  of  wheat  to  assamo  a  varia- 

tton/not  only  in  external  form,  but  also  in  differences  in  quality. 


*  The  bounL  or  briatla 
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forrujE  dciCMCE  ketigw. 


aud  with  its  power  of  adaptation  to  very  rariablo  conditions, 
sacli  us  those  ufrliirmtpj  soil,  and  modes  of  culti^'ation. 

T*et  lis  (lien  nt-nrt  from  iho  point  of  view  iifltjrdrd  tu  ua  by  an 
osuHtiinutiuu  of  tlif  two  innre  pruinimfit  Knglisfi  forms  nf  wheat, 
wliicli  may  lie  thus  fi>it«inised.  TrU'fum  h'jU'-nn'iti  —  ear 
compact,  uniooth,  or  nearly  so,  bciipdU'ss  (uniootJi  beattUenB 
wheats).  T.  ml'i-irv  —  car  more  or  les«  hairj'.  ^^^^  beard 
(airo)  of  preaUT  or  lusacr  length  (hairy,  bearded,  or  cone 
wheals).  Of  these  there  are  srt  many  varieties,  that  it  woaM 
be  iklmoHt  impose iliti!  to  euunicratc  iheui.  Cummeiicutg  then 
with  these,  we  liavo  to  premise  thatj  although  Uieir  extreme 
dilferuuccs  aw  so  great,  yet  tlicy,  after  all,  mer^  into  each 
other;  and  wo  are  juatitiod  in  coneluding  that,  aa  the  sorts  of 
wheat  difter  so  much  among  themselves,  tho  tnillivatnl  wht»t- 
|j!«nl  ix  denve<l  fi-oni  »  wild  jfrass.  It  may  be  reniarktHl  also, 
that  nowhvi-R  is  thci  wheat-plunL  found  wikl  in  any  form  ml  all 
a'scmhling  any  cultivated  variety.  However,  to  quot«  the 
laugtn^  of  Mr.  Ltc-utham,  in  "  Morion's  Cyclopaedia  of  Agri- 
ciiltun'j"  articlo  Tritinttn  : — 

"It  hiM  never  hfvn  conU'inli-il  Umt  their  pri;iinal  typt«  have  Iwcoia* 
mlina.  mv\  vtirioim,  llit-n'fwrr,  liiivt-  Tiivn  Hit-  nmj'.i-tarw  m  to  ihf  irane- 
fxriiwliotis  Ihev  riiiiv  liavr'  siirri'KiiYi-ly  uiicliry'im' :  iiiwl  tut  no  iKviilml^l 
rrtiiriiH louiinU  primith-i'. formH  hnvr Ik'l'ii n'b^r\>nl,  wu  )b)v<',1ilL  Lttf-ly,  h.i(l Imii 
litllc  ti>v!iiiiK>ii>t  in  tlii-M- viiKUf  tiiriiiiwK.  ^Vithill  llu-  lii.iiri.-w  jfnn,h<'»i.'rtT, 
ihc  MprriiiifiiU  iind  ollsc^vatinll^  ol  M,  K(ii|>rit  Kulnf,  of  AaAf,  m  the  Socilh 
of  Fmun.',  w'lii  l"  iirovi-i  m  fiict  whkh  hud  hwii  iiicir  thnii  onw  sWKKwlrd. 
hut  (ilmoot  nlwAyi  «eoiiU>d,  tlitil  imr  (i^irullunil  whr^ls  itw  (niiliv.it««l 
VHiictin  i>r  u  Kci  v(  uniH>m  cutiuucin  in  the  Soiitli  ttf  Eiuu{h',  wliiili  VitAtUAlB 
lui»L'  uuifuruily  njpnled  n.t  IM-Km^jtii;;  Ut  n  ilitli-n>iil  yfmui,  niuiiisl  ,-V'gUnpf. 
Tht;  |)rIiiu|Mt  oliitrHcLfr  hy  whiili  tlio  Intttr  j;rniL->  hiul  liwii  (IL'>tinLiii*h«l, 
Oi^DAixlt^t  in  till-  ;in>nl<  r  rnii;ilify  of  \\w  «ir,  iiinl  in  the  pliniit*  (t,  r.  \\\r  chafT- 
sittilwil'  briiiK  (iiiirmlly  tcniiinalM  liy  tlirop  fr  fwir.  lui'l  thf  pijfn  by  iwn  or 
Uirre  poini.->  or  ivwiw  (tiwinU).  Itut  ^^.  Fiiltre  h«»  uliown  liow  rwiilily  (hm«M 
L-tuinKlei'H  l»(>oiiiii(>  iimdil^cil  l>y  ciiHivntion ;  iinil  wiJo  vk,  U  the  itppuirny 
dtlTcrfmv  lirlwwn  ,-liifif'jp*  w^tUx  uml  I'-rmiiOli  wlwit,  lif  h»s  pra<.lKwl1y 
[iniTwl  their  Itntniiicjil  ulcntitr  ;  for.  frijin  tlie  seefh  of  the  i'K'jiifi\v  first  srjwn 
in  IS3K,  wi-elully  r.\\>*A  m  u  (fanlni  »oil,  iukI  rt'Kuwn  every  veor,  ff^mi  their 
[mKlliC,  )i<:  Wi.  Lhrougli  iinvcnMiv<>  tnitinfoniijitioiui,  liy  the  ei^bth  voir 
i,\HV>)  filiUiiuctl  CTQiiB  of  real  whenC  lu  good  an  tlR>  (^'ui'nility  kA  tWc  nilli- 
vatcd  in  his  nei^lilmiirhond." 

A  paper  on  this  interesting  subject,  by  M.  Fabre  himself,  will 
be  found  in  the  *'  Journal  of  thy  Royal  Agricultural  Society  of  j 
Eughmd,"  the  following  note  mion  which,  from  the  pen  of  Pro- j 
fessor  Donal,  will  not  l>e  devoid  of  interest  t — 

"  Vnf  fon^ing  ohtenmtdoiu  ohow  tlint  jS.  oMta  CL\  in  cu>at>l<>  of  luMni^rl 
oxtrvMwl.v  iitodifled  under  certuin  rinniiiwlHiiciw,     Wbil>t  ita  noni  i>iivclo|wsl 
\r»t  their  width  Wid  umie  af  iheir  iiwn«,    xlid  thiu-.  Iwcomc  like  those  of^ 
Triiirtnii,  thtlr  »trni*',  Wvew,  nnd  wirs  htvroine  more  iiml  nmre  di'velap^d, 
nnd  At  lirii^h  iiec|nirp  nil  the  ehiirndri*  of  wtn-Ht.     'J1te  t»eoes.*arj-  inference 
is,  that  nnnie,  if  ttnl  all,  eiiUiTntfd  Triiifa  ttre  jMrnliHr  tnrm*  <*(  .H^lofm,  and 
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ht  lo  V  rct^iudcd  w)  ncM  of  this  i<p«ipB.     If  tfais  be  ailnilUctl,  it  fa  cwn' 

lIic  wjcnunu  fpvnn  of  the  oriffin  of  u-brat.     It  haa  Ufii  suiid, 

-nt  niwl  in  ni>Nlcrn  tiiumi,  Uuit  w|if:it  h».h  wijd  iti  [{hLjIouUl,  IVrnia, 

k1  ^icU}.  It)  ^1  thp.if  nMinlri^-.i  .'K^Ofs  i^  coniinon,  and  it  it  not  imiprinitii; 

t  iiMiii<  ur  iU  »(»i«.nfM  iii;i_v  have  «c-t.'iili-nt.il)v  aciinirvd  a  wheat- liki'  furtw, 

rI  Iwvf  \u-^a  nfU-rwurdB  liujiroml  and  pm]tt«at«d  hr  PiilU*alu«i.     TIuih  In 

'.  Ji^jihi  Kitlin*  h  dm  tho  lueril  of  hitviii^  rLK-viiuiiiixl  i1k>  tmr  urinin  of 

lUvaUiI  whi-at.      iu  orison  hnd,  it  Li  tnie,  bnii  i>iu>)h-<  Uol  nn.l  v.i)r)iely 

duii-d  (Ril  l>y  M-v«tiil  {K-noipi  ;  Init  tlic  lioijimi' uf  :i  iliso>ri<r)'  Li  n^Ir  <Iii«f 

ilu  iIk-  nutl»>is  of  a  Minui.ic,  bitl    tu  hint  wlio  Wt  ivlnbliktii'd  llic  (tut  by 

'  itiun,  o\|K'rii»rat.  or  iwuMtniii};,  Iraviii^  no  rooiu  fat  fiirlhor  rioiibl  " 

Now,  it  was  tho  tlE^r-riptinn  of  th^se  experiment*!  that  del«r- 
kiui^l    us   to  olttain   st>me  of  tlin  seetis  of  tlio  xl'i.  ovnhi,  and 
ilmtit  tbeni  to  pnlriviition.     Our  first  sowintf  v/an  in  tlio  year 
355,  in   tlic  fxperiiiienltti  gartU'ii  of  tlie   Royal  Ajfrtfiiltiiml 
llc^  ;  but,  probably  owing  to  ihn  cold  cliuiato  of  iho  Cottes- 
,  upon  wliifh   clinin   tho  Collcjjo  ia  sitnato,  the  (mnnal 
VH  wort'  but  Bli^'til ;    but  in  tlii?  ivanii    tmnmiiT  of  1859 
(it  nf  «]KH'im<'nH  liBil  nmtlc  ^Hit  aAvnnvfn,  wliit-h  inny  1* 
e-xplain(Hl  by  reforenco  to  (mr  pnj^iivinj?. 
Pig.  -i  rcpr««'ol.s  a  Kpikelet  of  a  type  I'f  4fUjihi*e  ovntn  such 
.  we  intrfKlncod  intu  iHir  t^u'dcn. 

Fi^.  ■(.  A  flpilcelet  of  (lie  name  kind  of  grass  Tnodificd  by 
nltiration,  1850. 
Fig.  Ti.  An  oftr  (if  bf«r<li.Hl  wbcat. 

Our  crop  of  laNt  yiiu-  bud  iiut  iinprovod,  but  it  i.<  curinim  lo 
3te  tJiut  this  wet  seoiton  produoei]  in  thut  f!fTai»  nil  the  ordinary 
ltd  oa  tlie  Htalkif,  U»VtiS,  and  vara  that  usually  btiloug  to 
rate  or  bodly  grown  wheat  cpom  in  this  country,  aod 
particularly  those  black  dots  of  lungi  on  the  stems  and 
leaves  call&d  mildew. 

Due  r(?fiwtion,  ixjupltti  with  the  experiments  to  which  rcicrenco 
baa  here  boon  made,  especiiilly  wht-u  combined  with  the  tradi- 
tion tliat  tho  jriil  of  wheat  com  eauio  from  the  East,  would  lead 
tu  the  inference  that  a  wild  eastern  s;rass  was  oi>cratcd  upon  by 
th«  eultivfttor  in  very  e*rly  tiniL-s — indeed, at  a  period  *io  remote  a« 
to  be  referred  to  the  ancient  godsj  nud  the.  result  was  the  pro- 
dactiuii  of  a  fjrain  prrjbably  not  bo  good  as  we  grow  iu  tlif  se  days 
i.>r  advanced  agriculture,  but  one  iu  which  the  necessary  changes 
Were  brought  abont  from  ilie  Wgc-sceded  JF,<jiloj>H  to  a  fdill 
larger  and  ho  useful  grain ;  and  thia  transformation  would  of 
coDiao  be  accelerated  by  the  warm  climate  in  whtcb  it  was 
cfibcted. 
The  bultject  of  the  pnjduutjou  of  new  \'arivtied  of  wheat  is  one 
great  national  importance;  for  inaimitii-h  ai  our  wheat,  like 
Bote  other  planta  of  cultivation,  are  but  derivative  fonna  or 
luced  rarietica,  it  followa  that  with  long  growth  in  any  one 
a  particular  aort  i.^^  liable  to  become  degenerate. 
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It  may  be  said,  indeed,  that  no  crop  is  absolutely  witbonl  ■ 
new  Tfkriety.  This  inny  bo  aoiectod  ana  coltirated;  and  ehould 
the  uuttlities_  for  which  it  i*  chosen  remain  permanent,  and  be 
foiiud  valuiiblt',  itt>  extension  ovbf  the  whole  country  is  insured 
by  means  of  advertisoments,  and  hy  tlie  reports  of  the  largo 
craps  produced  therefrom^  and  its  value  eobanced,  fwcuring  a 
revranl  to  the  cultivator,  to  which  he  is  justly  entitled  aa  a  com- 
pensation for  his  toil.  One  of  tlie  more  recent  introductions  of 
this  kind  is  "  Morton's  rcd-sti-awed  white  wheat,"  the  hiatonr  of 
which  is  described  in  the  "  CyclopoMiia  of  Agriculture,"  vol.  ii, 
page  liai. 

Another  point  of  public  interest  is  that,  although  our  fore- 
fathcrs  cat  ryo  and  hurley  broad,  and  that  oftca  of  a  very 
(|ueiitii>uublu  dark  culour  and  made  from  a  wry  inferior  {^iu, 
bread  from  tlu-xu  kitidH  tif  griiin  in  now  almost  d*  not  quite  un- 
known in  Kiij^land.  Not  only  do  the  niasaea  now  eat  whMUu 
bread,  but  the  draiua^  of  uui-  lamh>  and  better  fanning  hare 
greatly  tended  to  the  spread  of  the  finer  kiniU  of  wheat  aD 
through  thp  country.*  All  classes,  then,  are  deeply  interested 
in  iigrtciiltural  impruvementji,  for  not  only  do  they  t«nd  to 
inert^asc  the  quantity,  but  ab>o  to  improve  the  quality,  of  tiumau 
food. 

We  now  turn  to  Rye  ;  to  illustrate  the  historj'  of  which  for  our 
present  purpose  we  cannot  do  better  than  quote  the  followinj 
from  the  pen  of  Professor  Lindley  : — 

"  Afoli'.  trrndf  (thp  rniHiimn  rr*-^  ik  ii  fcrcfll  t^w,  dUli [yiiiRhwJ  dram  wIlMl] 
by  ita  lutrrow  (jtunim.  atid  coDHtnntly  Lwiii  luirrow  fl'-'ivt-s  with  a  Dicuibnioaui 
Abortion  belwH-n  thtm.  OtliDr«*i»c  it  ifi  UttJe  dilffrent  in  8tni>ctur»,  ftttbougb 
the  <]tuUtj-  of  iU  i^diii  bi  m  itirvrii>r.  Acconlin)}  t<j  Kuri  Kucli.  it  ia  fonuil 
Ultdoubtt'dly  ^viM  on  tli^  iiianiil(iiu<.  or  tlK>  (Miiic«,  e3t|)«da]1y  nil  vTntnwl  the 
vUli^  of  iJifthiiiiil.  ou  ^rr.iPiiti.-,  nl  ttip  ck-vution  of  from  5.00i>  (o  fi,000  fert. 
Ill  nich  plnwft,  itH  c&ra  are  not  mor^  ihjin  atic  Ut  two  anfl  h  Imir  itx'lMii  lop^. 
ll«  outivg  pvimtrjr  oiploius  llif  rvHM>u  wh^  it  ia  so  luurh  bariUi^r  Uian  ug 
variety  of  wlicat,  tlu;  M>uUu.'m  orifpo  of  which  is  now  ascpiixiovd." 

Rye,  more  especially  under  bad  farming,  is  subject  to  a 
formation  of  the  grain,  by  which  it  beeonipR  elongated  in  the 
(brm  of  n  black  spur,  which  is  seen  projecting  from  the  chaff- 
scales.  Tliis,  which  is  known  to  the  npotlietrary  as  SecaU 
eorniiUan,  is  used  in  modem  obstetric  practice.  As  it  was 
formerly  ^onnd  up  in  the  flour  of  the  affected  rye,  the  con- 
stantly partaking  ef  so  potent  a  drug  in  e\'en  small  quantities  is 
said  to  have  pn^wdiicp d  the  most  fwirfid  resuUs,  not  only  in  man, 
but  in  the  interior  aninmlH  who  fed  upon  it-s  grain  or  bread,  such 
as  decay  and  gangi-ene  of  the  extremities,  frightful  convulsions, 

*  It  ia  well  knou-D  that  iD  Xat^  town*,  anch  as  Lironxxil,  iHo  worUof ' 
eUaui  rill  hnnt  Ifao  rtry  'AaeuX  floor,  whiLrt  th»  laulAU-  cIum«  rxxuily  > 
sune  best  a«ooDids.~-Bix 
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^^^-.     Happily,  Uiosc  iniprovomcnts  wUicli  enable  tia  now 
coHiTste  •  leu  hardy  g™ii  (for  aucli  was  n-heat  rm-nierly, 
ritli  greater  reuwu  Uian  at  present,  lield  to  hv),  havu  in  our  day 
veil   man  from  tlioai}  deraatationa  which  a  bod  year  of  ryp 
[entailed  upon  ihe  human  family  in  timeti  gone  by. 

Barlet,   the    loKi  cereal   un   which   wo  shall   comment,   is 
-pmiTi  k'ally  knovbii  uncW  three  forms  according  to  the  arrange* 
juf  the  aeeds,  viz. — 

«o°  %o%  M 

TVO-BOWZD.  nUB-BOWai),  aU-SOVKD. 

Tho  two-rowed  forma  are  those  ordinarily  mltivatpd  in 
England ;  the  six-rowed  is  more  grown  in  Scutluud,  wlit-re  it  ih 
known  undi-r  the  name  of  Uero.  'flic  four-rowed  ia,  perhapH, 
inly  a  variety  of  the  six-ixtwed,  aa,  in  fact,  nmy  be  the  two- 
jwtid— beingi  iu  one  case,  an  abortion  of  a  siugle  seed  in  each 
Kpikclct ;  and  in  the  olher,  the  uoii-tH^rferiing  of  itfu  seeds ;  the 
Iwhole  spiktlc't  baring  pt;rfect  hooda  in  the  bere. 

iJarley  belongs  t<j   the  botauitui   ^enus  Uoriltum,  but  vury 
'  %-ari(iurt  nave  been  the  upinionrt  m  Ut  the  wilil  niMwieR  fnun  whirli 
it  bad  Kprnng.     In  all  probability  Professor  Lindley's  remark 
upon  the  ilur-lcuiH  •Ueti'-itum  ia  somewhat  near  the  mark  : — 

"H.  4UtuAum. — Thi«  »  the  only  Vind  U  barley  tKil  has  htm  tmmA 
^appaMOlly  will).  We  hnrv  now  iH-forp  tu  apecinirns  ({iithprHl  in  MMofn- 
tMnU,  during  Colnnol  Obfoni^'d  i-xpi'<lition  to  the  Eaphntei,  witli  nurow 
MIS,  litllv  moH'  tluui  uii  ill' h  ioii^t,  i^xi-|ii»iTe  o(  thi'  awn  fbwnlj,  or  four 
•Odd  a  tulT  iDcliM,  nwn  imrluiVd ;  HncI  othcn  flrum  the  mim  of  iVniepolu 
wltii  mn  Mvirwlr  w  hin  m  itarved  rye.  Bntii  nre  Htntw-«oloared,  but  Uut 
tnm  HMopotaniui  hM  me  glnmos  much  tnorc  hiui7  thim  the  otlumi.* 

Tlie  varietiea  of  cereal  liarlny  are  prohably  all  dori\Td  from 
this  tj-pc,  or  at  least  all  the  two-rowed  oue.t ;  but  still  witli  ua 
it  is  a  iimtler  of  doubt  whelher  the  [«peciint-iiti  just  deHcribed 
are  not  fifter  all  dcnved  from  niltivtuion. 
,The  IJ,  /"v.mNW.i'hi,  sLi-rowed  barley,  or  here,  in  Scothind 
cnlhrd  "  big/'  uf  which  there  are  sevend  viuietips,  has  been 
imended  from  time  to  time  to  the  English  fai-mer.  As 
Morton  r>bsen'ca,  "  ttonie  enterprising  fai*mer  brings  them  out 
lu  novelties,"  while  perliaps  they  have  httlo  else  to  recommend 
them." 

*'  It  is  only  lately  (1848),"  says  the  same  authority,  "that  a 
poniidorablo  snio  of  blark  barley,  at  high  prices,  for  seed,  waa 
effected  by  the  advertisement  of  a  story  connected  with  it, 
which  WBfl  sinjrnlar  enough  to  attract  attention,  'ilie  whole  of 
the  xtock  it  wa»  stated,  n-an  raised  from  a  seed  taken  from  the 
crop  of  u  gw>»C'  sli'jt  un  f^iike  Sinic-iej  in  West  Cana<la,  whiUfc 
on  itM  Hiuthem  autumnal  Hight.  But  there  wiis  no  need  for  the 
Canadian  ^portamon  to  have*  sent  ns  the  produire  of  this  solitary 
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grain,  for  w(*  have  nhnndfttit  stot-k  t>f  thcsn  vnrietiffi  at  )iomp,  u 
woiUcl  long  affo  liavo  l)oeii  known  to  farniors  in  {^■iiitbI,  if  eil 
of  tlicni  hail  di'aervLHl  n  mort.'  pxt<?nd(tl  niltivation." 
ITicre  is  an  old  couplet  which  informs  us,  thnfc— 

"Turkey,  rarp,  im|t.,  ]mlor(>l,  and  li<»r, 
Came  inlo  En^hind  nil  in  mic  yivir." 

Nonr,  BB  we  inclino  to  the  belief  that  beer  was  known 
England  Wfoiv  Imliev,  c&rn,  or  hops,  It  is  not  improbable  tlml 
this  refers  to  ibc  iiitmductioii  of  tho  I'V/-,  or  big-niirley,  which 
Ifttter  is,  in  fact,  still  much  p^own  in  Soothmd,  bt-ing  faroiired 
by  t!ie  t'liiiiute ;  but  the  two-niw<!cl  variot/  not  only  grouvs 
lH'U«r  in  Kii^laiiil,  IjuI.  roiniimiiil>i  a  liighrr  [in«i>. 

In  liriii}^ini;  tlieso  iiot«>s  (ju  Coni  to  »  rinieluHirin,  we  would 
p?q)ivsn  tliu  hope  that  our  romarku  have  not  been  of  loo  pfo-j 
fessionnl  or  ti-c^inical  a  eliaract^'r  for  the  reatlerH  of  this  .lonnial. 
To  tioine  extent  lliey  have  boon  necessarily  wi,  for  it  would 
otherft'iiMi  Iiavo  bwn  inii'jOAKible  for  us  |.o  draw  ntt^ention  to  the 
nll-iinpoi-tant  fart,  that  the  com-pfrasjiea  are  useful  in  conse- 

3ueiic*  of  the  h'v/a*  ami  variety  of  the  ^^rain,  and  that-  these 
eaidentta  have  only  bt-i'ii  firrpiirrd  by  cHivful  cultivation. 
Itofertnce  niiglit  indiHctl  ln>  laailt?  to  many  laore  g'eneral  trutha  ^ 
ill  oonnactioii  ivith  tho  Hubjtv;t.  ft  i»  our  Wlit-f,  un  whioh  w^h 
mi^t  have  enh»ri:jed,  that  tho  prodnction  nf  more  delioato  and 
finer  sorts  of  f^inK  of  every  kind  accompany  a  uioi-c  extcndeil 
cinlizatlou  and  a  Ix'ttcr  class  of  fflriiiin)^ ;  in  fact,  that  ^n^iii  is 
Ofl  susceptible  of  cultivation  at  is  man  himself,  and  that  the  one 
can  DO  more  remain  at  a  Htand^^tilt  ihoii  the  other.  Nay,  we 
vaay  even  carrj*  the  aualo^ry  still  farther  ;  for  a  dcjireo  of  oiixr- 
refinement  iu  the  plant  i»  a»  productive  of  disease  and  degeite" 
ration  oh  m  ilie  human  being-,  so  eloKcly  d<x;s  the  hif^toiy  of 
corn  appear  Ui  ho  allied  to  that  of  our  rare. 

Nnr  nnist  it  be  supposed  that  the  pit'fessional  man  is  inca- 
pable of  i"egardin^  the  object  of  his  studies  solely  in  a  utilitarian 
Bpirit — that-  ho  does  not  see  iu  it  soroethiujf  bcyoud  mere 
drudgery.  A  "har\-eHt  homo"  is  to  as,  at  least,  as  joyful  a 
spectacle  as  to  the  farmer  whose  ^ain  Is  liouscd,  and,  wo 
venture  to  say,  in  many  instances,  a  mom  iustructtve  oue. 

"Thft  barvi^t  hdm^  wo  wmiKl  rvpC'Ht : 
'  Tliou  girest  us  t  ho  finest  whwit ;' 
'Thf  joy  of  hnn'ci'i'  we  Imvi-  kuoim ; 
Ttie  pm'tac,  0  Lonl !  w  till  ihinc  own. 

*'  Our  tiiliLn  iiurviMl.  aiir  gamers  iilorccl ; 
0  !  gire  um  nearto  to  h]tm  thiv,  Lurd ! 
Formd  it,  Source  of  lif;ht  wjil  luf, 
That  beartH  and  Urea  should  Wrren  pruve," 
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^HKKE  arc  few  plnnts  n'hicli  oxcito  more  geneml  int(T?8t 
ihuu    ibo   ilaisy.      Gruwing  (■xtonwvely   thrau^hoiit  tlip 
ontinont  nf  Eiirrjpo,  its  inn'  limm'  may,  neverthcU*ss,  he?  said 
"""(in  thi)  Britisli  i^lniiclri.     The  verj'  name  xpeakH  for  itself; 
iday'et  ey«,"  as  Cluiuctir,  our  uld  Kuglish  pool,  hah  it — 

"Tlic  inuif-,  orols  the  eye  of  dwc." 

The  daifiy,  bolauicaliy  known  oh  Vt-KtH  in'r^mniti,  beloBga  to 

natnml  nnler  Cinnptmta-,  of  which  it  may  be  tjtken  as  a 

[type.     r.:i».siMy,  to  thoso  wlio  know  nothing  nf  the   geiicnd 

itnicture  of  this  order,  the  daisy  may  prcBcut  some  difliadtii^ 

ud  it  wiil.  therefore,  bo  preferable,  in  the  first  inatanco,  to 

laopJoy  a  larger  (lower  of  tho  same  order  for  obaenration.     The 

lower,  the  French  Alarij^Id,  oi-  the  Ox-t-ye  Daiity  form  guotl 

}\vif.     First  let  us  consider  thy  Hi»wer-head,  surrounded  as 

with  a  brif^t  gi-i>en  euji,  or  invn)ucn\  and  hanug  tho 

[ifipeamnco  nf  a  ttinglo  flower,  culh-d  by  old  writtrs  a  cumjuntud 

l/iinr,  with  a  common  enltfx.     It  is  in  fat^t,  however,  a  uiuubei* 

3i»  situated  on  a  oimtuon  hood,  ur  recejttacle,  the  cti- 

Hnmmit  nf  tho  pediinrh>,  or  flower-stalk,  \a,  bh  it  were, 

adod  at    the    top,    to    admit   of   tho   introduction    uf  tho 

IfinreRf.     llin:*,  in  a.  racenie,  or  lon^  wtalk  of  Hureu,  Uk-v  are 

Btuled  at  (lie  sides  of  the  flnwcr-^tidk.     Were  it  possible  to 

[Mnrert  this  into  a  composite  flower,  it  would  be  done  by  pmdi- 

[Ib^  it  down,  as  it  were,  until  it  spread  out  in  every  direction  ; 

I  florets  would  then  be  fixed  upon  the  expandea  stalk  now 

a    recopt-ucle.     lu    tho    CutnposHir,   the    receptacle  in 

lly    covered   with   chaffy   pcales,    or    hairs,    which    fijrm 

dtiug    object!*    tmdiir    the    microBCopv.      The    involucre 

idfl  tlie  r<.>ce]»cacte,  and  eonaista  of  a  number  of  bri^t 

bracts,  in  Kome  ca«cfl  adhering  together  at   the  edgeSj 

other   caspR   distinct.      Within    this   involucre   are   placed 

floret*,  which  are  either  all  Hgnlate,  that  is,  flat,  linear, 

'oWodg,  forming  only  a  short  tul>e  at  the  bow,  or  the  flowers 

M  all  tiilnilar,  or  dso  Uie  central  flowers  an*  all  lubulwr  and 

be  onUrv  ones  nil  lignlate.     In  each  tloret  the  cnlyx  is  attached 

to  the  top  of  the  ovarv,  and  assumes  the  form  of  long  frwthery 

*"H,  or  ftappim,  bm  it  iu  called,  whidi,  when  the  florets  diy, 

no.  I.  c 
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and  fall  off,  atitl  remain  bleaclicfl  almost  white,  and  are  familiar 
to  UH  in  tlit>  dfLiidoJioiiK  und  tiiistk-s,  whoro  tboy  arc  waded 
away  l>y  the  wind,  like  parachutos,  beanog  at  their  base 
the  tiny  fruit  which  \»  to  peq^ftimto  the  plant.  Inside  the  tube 
of  the  ijornlla  wc  find  the  Mtamous,  osimlly  niunboriug  five, 
sometimos  fonr;  they  aro  adherent  by  thoir  Qlamcnta  to  the 
corolla,  and  the  anthers  are  united  to  each  other  in  every  caw. 
This  union  of  the  antJiera  is  one  of  the  chief  cliaructcra  of  the 
plants  Uelonyin(;f  to  the  order  t'omjumiltti:. 

The  fniit  of  Com  posi  tons  plants  eonfiintK  of  a  (angle  little  not, 
placed  immediately  on   the   reoepLncle,  Iteleiw   the    jifipnus,  to 
which  it  is  attached,  and  this  nut  contains  a  wngle  fteed. 
appearance  of  these  truits  differs  but  slightly  in  the  tubal 
ana  lifjiilat-e  floret-H.    In  the  disk,  nr  centrn.1  portion  of  the  flowt 
the  pappus  which  crowns  the  fruit  is  more  perfect  than  in 
ray,  and  frequootly  one  of  its  hairs  is  elongutod  into  a  sort 
stiff  bristle. 

nie  involucre  has  the  power  of  opening  when  the  Bower 
expands,  and  of  closing  when  the  florets  fall  ofi",  iu  order 
inclose  the  yoong  seed,  and  to  protect  it  while  ripening ;  it 
opeiis  and  turns  quite  back  us  the  fruits  incrctosD  in  Bize 
beconio  uiatui'cd.     This  is  particularly  remurkAble  in  the  da&* 
deliou. 

In  order  to  facilitate  the  arrangement  of  this  family  of  plant 
tt  has  been  divided  hy  botaniRts  into  three  stib-orders. 

First,  <  'iV/i«rric«w,  the  Chicory  vr  Lettuce  sub-order  or  sectioi^ 
in  which  both  the  ray  and  the  dink  are  coiripoKed  of  bgulate 
flowers  alone,  to  the  exclusion  of  all  tuhnlnv  ones.  Tlicv  are 
remarkable  for  their  stems  yielding  a  white,  milkj-  juice,  which, 
wht'U  concentrated,  has  a  nopuritic  quality  in  some  species.  Soma 
plant.t  of  this  section  are  e-!>cident,  and  are  eaten  as  salads, 
as  the  lettuce  (Ijifiucn  saHva). 

Tlie  seotmd  section,  or  sub-order,  is  known  by  the 
Otfunroefifjltahr,  the  Tliistlc-heflded  section.  Tliey  have  no  h(^ 
late  Horets,  but  consist  entirely  of  tubular  florets,  generally 
rery  wide  at  the  mouth.  The  oommoa  artichoke  (Cynnm 
Srolymiit),  as  well  aa  the  various  forms  of  thistles,  belongs  to 
this  dirisiuu. 

Tlie  third  section  of  CompositaB  is  the  sub-order  Corymhl/rfrtB, 
the  Chamomile  section^  with  heads  composed  of  both  aorta  of^ 
flonrers,  tubular  and  ligulate  ;  the  tubular  ones  are  in  the  disk, 
the  ligulate  in  the  ray,  hence  they  arc  called  radinfo.  To  this 
Bub-order  belong  the  asters,  hence  it  is  also  called  Atsteratett, 
This  is  by  far  the  largest  section  of  Composite  plants.  To  this 
diviaion  belong  the  Michaelmas  Daisies,  theChamomilei^.'t»fA>'mt| 
nohtlit),  Eieopord's-bane  (An\u:*r  rnvnUinaJ,  the  Ualdias  of  oi 
gardens,  the  common  Sunflower  (Ueixanthua  awxwtgj,  the  Colt 
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foot,  Tklarigold,  Groondael,  Ragwort,  Blccampanc,  the  Chrjsan- 
Uimnam,  and  onr  special  fAvuurite,  the  oommon  Daisy,  of  which 
wp  will  now  proceed  to  speftk. 
Fmm    the    foref^tng    ivmoricfi    on    th«    ohIpt   Cfm}»t»U<B 

'■■,   thp  fiimilj*  rrlationahip  of  our  liltio  fViend  wfll  be 

■II  e»tJibli"li(Hl.     Nowliore  has  the>  Mtnicture  anil  geaerBl 

iico  of  the  daisy  boeii  dijMribod  ^  ph^nsuiitly  as  in  aome 

i'.-u.-i-i  -fu  the  nlomentii  ofbcrtany,  hy  tho  p^'lelmitod  phihvwpher 

uid  jKiet.  RuuHMeau,  hut  he  di^H  not  appt^r  tu  liavu  tlioogiit  of 

r  into  thp  Riilijet't  ^han  wniihl  Itc  sti^geRted   by 

iifil  ob-teiTiitiiin.     We  have  at  this  d«y  «j  many 

ikl'plmtK-cM  nt  hand  to  aasifit  our  iuvt^tigations,  that  if  wo  are 

riii'tpQsed  to  malce  ivc  of  thein,  we  shall  find  in  oar  little  plant 
kiadi  timt  w  most  interesHng-,  hitheilo  unde«cribe<l.  Ilaviagf 
deltrminod  to  study  tho  dainty  in  nil  it^  parts,  no  subjoct  can  b« 
Lfuniiu-*!  wrirh  lew  difficulty.  Throu);fhrnit  Great  Hntoin,  wo 
(iod  it'^  tiny  brigtit  flcwera  spring-inj;  up  on  every  "lawn  and 
p^asy  plot,"  by  waysides,  on  raountuin-a]oj)cs;  and  in  almost 
pTfry  country  in  Europe  may  wo  find 

"  These  pearled  -Vrotori  of  the  earth. 
The  cuiJsU'tliiti.-<I  llow»ni  that  never  ut,* 

la  the  rottreme  north  of  Earope,  however,  and  in  America,  it 

ii  not  cTimmon,  and  is  there   trcomuvd  as  a  g-arden  flower. 

Though   not  exclusively  a  British  plant,  yet  so  clowly  la  the 

(lai«y  u^ociated  with  tlic  carlieat  rocollectionB  of  every  native  of 

the  Brirish  i-^los,  that  wp  can  acarcely  wonder  that  it  i«  especially 

dear  tn  the  wnndcrer  from  home  in  distnnt  laudjf,  and  that  it 

ii-ns  of  rami  scenes  svich  «a  ainnot  l>e  met 

■e  is  an  old  Celtir  boliof  that  each  now- 

'  i!>e  taken  fronj  earth  became  a  spirit  which  acfrttered 

■VI.  wii  tlic  land  it  had  left  some  new  kind  of  Hower  to  cheer 

bpreared  parents;  the  tale  is  tliiis  told: — "Thevirgina  of 

to  poothe  the  )>Tierof  Malvina,  who  had  lost  her  infant 

_  to  her — *  Wo   have  seen,  oh  Malvina !  wo  have  seen 

int  yon  regr«>t,  reclining  on  a  light  mist;  it  approached 

and  ahed  on  our  fiehls  a  harrost  of  new  flowers.     Look,  oh 

foMna  !  among  theae  flowers  we  distiuguiah  one  with  a  golden 

tnirrounded  by  silver  leavea;  a  sweet  tinge  of  crimson 

in  iiM  deUrate  rayR;  waved  by  a  gentle  wind,  we  might  call 

iCtle  infont  plaving  in  a  green  meadow ;  and  the  tiower  of 

'lx»om  ha.%  (riven  a  new  flower  to  the  hills  of  Oromlo.' 

inre  that  day  the  danghtem  of  Morveo  hare  conaecratod  the 

lii^-  to  infancy.     It  la  called  the  Bower  of  innocence, — the 

rer  of  the  new-born." 

Leaving  the  rogifms  of  fancy  and  |H)etry,  which,  howorar 
ipting  aud  dch)^htful  if  indulged  m  without  aome  prerioai 
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Iinuwliil^ifo  of  facts  an  tltpy  iTmlly  aiv,  freqnenlly  misleAil  uiil 
confiise  tho  luind,  we  will  commence  onr  clo,«e  cxntninatKia  of 
the  daisy  by  digpinj*  up  as  larfjt  a  root  of  the  plant  us  we 
fiud.     'I'liD  inhabitant  of  a  town  or  city  has  it  almost  as  mt 
witliin  h!»  power  to  Kliidy  this  bol-Hiiical  spectinou  »^  one 
lives  ia  tiio  wildest  coiiutty  disti'Jot,  for  there  are  but  few  pli 
so  entirt'ly  denaturatiMod  as  not  to  alfurd  sume  span:!  di-vot*>d  to" 
H  \xir\i,,  ^-een,  or  open  play-^-i-oiind.     On  such  a  plot  of  gitmiul 
wn  may  alinont  sim'ly  tiiid  Uie  (Uiii]ipri>M('iiL  ilaisy.     ThtMi*  wh^H 
Iiav**  gardooH  and  ffrass-phitu  or  lawns,  bo  tln*y  hirge  ur  »niaH^^ 
know  but  too  wt'll  how  itivetemtely  Ihfw  little  plants  diEpenso 
themselves  over  the  <.tlicrwirtc  smooth  fpi'i'n  surfiu-e,  hikI  tlinlurfaH 
tlie  erjiml  ^Towth  of  the  velvet  turf.     Muih  as  we  dflij.'ht  lo  ffli^l 
tht*  poet's  flower  on  "  wastt'  or  woodland  roek  or  plain, "  we 
may  without  compunction  remove  it  from  oui-  garden  cai-pets, 
and  turn  it  to  sdeutilic  account. 

First  let  us  obftervo  the  root,  or  roots  wo  should  say,  for  they 
are  perennial,  and  ui  digj^ng  up  what  appcai-s  to  be  but  one 
daiay  pluuC,  wy  an>  Huru  to  roiuovo  several  othurs.  There  in  an 
orijfiiial  nKit-stdk  or  rhizome,  which  tierids  iriln  the  wirtli  num- 
berless tibrous  rootlet*;  from  each  on^nal  ]:i]ant  ])roe(?cdH  one 
or  more  crt^eping  stems  or  offsets,  whicli  at  a  dislauLf  of  iiboi; 
an  ineh  or  mj  produce  buds  or  other  litt.lo  plants  which  in  thci| 
turn  JMjnd  down  fibres  into  the  ground  and  pro]>agate  tliemsohT 
Iry  other  offsetn  {pi.  ij.  fig.  I).  Thi-s  inoile  ot"  pr-opiigaitiou  di 
not  ext^-nd  indotiiiitely  a."*  in  some  planl-'i  with  oreepinj:;  roots, 
RucI)  as  the  i'otenlilla,  for  we  do  uot  often  Had  more  than  twf 
or  tliive  ofl'setn  attached  to  each  plant.  It  would  appear 
jouffh,  after  producing  two  or  three  new  plnnts,  the  origii 
Dunecting  xt^m  died  away  and  left  the  yoimg  plants  freo. 

Undoubte<Ily,  the  original  plants  are  produced  from  the  feeds, 
of  which  wo  shall  presently  *tpeuk  ;  but  the  mode  of  propagation 
we  have  described  is  evidently  verj'  general  in  the  daisy,  for  we 
neldum  dig  up  a  root  without  Uudiug  the  attendant  ofl'sct.^  at- 
tached to  it. 

Hio  root*  of  tlie  daisy  have  a  slightly  bitter  aslriiigput  laste, 
and  contain,  in  common  with  othor  plants  of  the  some  group,  a 
portion  of  tannic  acid.  Tliis  principle  lias,  however,  never  beon 
sepamtcd,  and  it  U  doulitful  whether  the  old  rocipu  of  "  dai^- 
itKits  and  cream  '*  had  more  than  a  faneie*!  efBeacy. 

Above  the  ground  the  daisy  appear.''  as  uluioest  interwoven  with 
the  materials  forming  the  green  carpet  of  our  fields  and  pasture^, 
8o  closely  does  it  aiUpt  itself  to  the  circunistances  in  which  it  ia 
ibumi.  In  baiTcn  and  uncultivated  land  it  bocomi's  a  very 
dwarf,  keeping  its  leoves  very  near  the  ground,  and  wit-U  it« 
flower-stalk  scarcely  mixed  above  the  le«ves.  In  rich  mould 
and  under  favourablt;  couditiona  ita  leaves  assume  a  greater  enae. 
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IV  auD^fiibs  tereral  indies  in  lieight^  and  all  its  ports  expand 
pTopnrtioti. 

The  IcaveE,  of  a  briffbt  grass  green  colour,  appear  above 
He   gronnd  at   the   eiiii   of  the   oflsota,   arontid   which   they 

f-are    closely   set  ;    they  are    nsually  ten  or  twflvc  in   number, 

^eita}H.tI  like  a  spiaula  or  uval,  with  the  end  nt'nn.->^t  tho  Htem 
gradnally  narmwing  off.     The  ptjliole  or  leaf-stalk  ran  scajvcly 

,  he  mid  (o  exist.     At  all  event«<,  it  appeart<  more  like  the  narrow 

.  .jntinuaiion  of  the   leaf  than   a   |)ctiolc   proncHy  so   called. 

TTiem*  leaves  are  nolfhed  all  mnnd  the  braad  ena,  which  nutclies 

lire  t'^ith-shapcd ;  tlioy  appear  covered  with  hnii's,  wliit'h  ore 

■  d    or    lie    on    the    surface  of  the    leaf,  and   arc   inoro 

■  lit  on  the  lower  »ide  than  tlie  up|KT.     Thu  upidenuis  or 

[cQticIo  exhibits  a  number  of  little  opemngSj  known  as  Kinmaien, 
from  the  tireok  vro/ju,  a  month,  which  have  the  usual  form  and 
iai>e  uf  thosv  futmd  in  exogcnooB  plants  (pi.  ii.  fig.  -1).    These 

forinrei?  allow  a  frro  roinmuiiicatiou  between  thu  cxtomal  air 
and  the  inrcnml  tissues  of  th*;  leaf;  hence  ihf^y  have  Wen 
calk<d  hn-ttthituf  |K.»res.  Homo  bol;uiistt>  have  considered  Iheni 
u  organtt  fur  the  ati8or|)Lion  of  citrbunic  aeiil  gas,  which  ia  tho 
prineinnl  food  of  iihmtji ;  but  othcra,  amongst  them  8chleiden, 
regard  them  sulely  us  i»rgaiis  of  exlialulion,  enabling  thu  plant 

'to  throw  off  rxtraneoua  moisture.  This  new,  which  Bcem.H  more 
probablu  lluin  any  other,  is  confirmed  by  the  fact  that  stomatca 
are  entirely  absent  in  hruccnlent  phint^s,  imd  that  in  moist  states 
(if  the  atiimsphcre  they  are  found  clo.sc<l,  and  in  dry  weather 
Ihi-y  remain  Kpen,  There  is  but  one  rib  up  the  centre  of  thu 
Imfj  the  veins  proi-eediiig  thci-efrom  being  hardly  perceptible ; 
hut,  by  holding  np  the  leaf  to  the  liglit  of  a  candle,  they  may 
be  dirtinctly  traced.     Uotanists  describe  the  leaf  of  tho  ihdsy 

'  H"  t<b(i\'atc,  bpathulfllo,  single-ribbed,  crcnat-e,  dentate,  which 
compriM^s  in  a  t'e^v  words  wlmt  I  have  endeavoured  thus  to 
Minplifj*  and  cxpluiu. 

rrrmi  the  midst  <if  tlie  deprcK.*<cd  whorl  of  lenros  spnngR  tho 
"iraple  HftwiT-slalk,  bearuig  at  its  jsummit  tho  one  (lower  head. 
Kucn  little  plant  or  ein-Iet  of  leaves  nmy  send  np  one,  two,  or 
llirei*  IhiWiT-stjilk.f.  These  are  e<.»vei'ed  with  huir:*,  wJiich  bc«.x)mo 
thicker  tiud  nion;  deiiKc  towni-dstho  top.  Thcs*:  hairs  resemble 
UiOM.'  uu  the  leaf,  but  are  shorter  (fig.  15).     In  their  enrly  stage 

I  the  flower-st»lkt>  are  nolid ;  but  as  they  grow  they  bect>me  hollow 
"He  centiv,  and  the  casHty  is  espociajly  evident  near  tlje  top; 
lia  formed  by  the  ^Towth  of  the  tifssuc  of  which  it  ifl  com- 
posed being  more  nipid  extermiUy  than  inlcriially  (fig.  2J.  Like 
the  Btem«  of  all  other  e.togenous  plants,  the  Ktolk  of  the  daisy  ia 
wmpojKyl  of  cellnlar  pith  m  the  interior,  which  is  removed  as  it 
(womes  hollow ;  then  wtme  layers  of  woody  fdjro  and  bnndlea 
of  Npiral  resiiela,  which  are  covered  witli  on  outer  covering  of 
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delicate  cellular  tissue  or  epidormis.     At  the  suiduui,  thai 
flower-stjilk  expands  into  a  receptacle,  wTiich  in  of  a  conical 
Tonn,  aiitl  at  tlrst  is  filled   up  iut'Cruall;  with  ccUuhtr  tia&ue. 
When  the  flowers  and  fniit  have  been  perfected  ontl  fallen  off, 
wu  tind  tho  roc«ptaclu  tell,  tiud  that  it  haa  become  holluw  IOce 
tho  stalk.    At  first  thu  ruccptAcle  presents  tho  form  of  a  smt' 
pmtuhemtirc,  but  aa  it  gctjt  older  it  assaroea  more  of  a  sngnrJI 
loaf  appeamncf,  which  is  vei^  dtx'ided  when  Iha  Oowers  »U^' 
iroitB  nave  fallen  from  it. 

Around  tho  receptacle  are  placed  the  bi-acts  in  two  rows,  one, 
behind  tho  other,  forming  ou  involucre,  or,  as  botaiiista  adl 
whore  the  bracta  overlap,  a  rfitjilitrij.  These  bracts  numl 
from  twelve  to  fifleeu.  In  order  to  examine  thera  pcrfwtly 
mnst  use  the  microscope.  Under  a  quarter-inch  object-glass, 
wc  obser\-o  tho  centre  portion  of  iho  bract  to  be  denser  and  of  a 
ticepur  greeu  than  tlie  outer  edges,  which  arc  almost  tran&]>ui-eQi j 
(fig.  3).  The  collular  tissue  (lig.  o)  of  whidi  they  aro  oomposw" 
is  elongutcd  at  tho  margins  into'ddicatc  hairs ;  this  conditum  o 
the  edgt!s  of  the  bractM,  pivduced  by  tho  absence  of  rhhrojfhytt 
(the  greeu  i'*)kniriiig  iiifi-tter  t)f  the  leaf),  when  very  decided,  ii 
tmowTi  by  tlio  tenn  jifc/ctun^.  T\iv  Kurfaro  of  tho  bract  is  nun* 
tied  with  deUcate  veins  running  symmetrically  uu  t^ch  side 
tho  centre  vein,  anrl  the  intcr\'als  present  stumatcs  sudi  as  wc 
hare  seen  ou  the  leaves. 

'ITie  rcccptut^le  on  which  the  flowers  are  placed  is  covonxi 
with  little  elcvfttious  which,  when  the  flowers  die  and  fall  of 
mark  the  places  whore  they  stood  (fig.  0). 

Ln  common  with  tho  rest  of  tlie  tribe  Aiilifaec\r ,  the  flowci*s  are] 
of  two  kinds,  ligulato  and  tubular  (fig.  2,  a,  h).    The  outer  whiKj 
bodies  which  appear  so  umdi  Hko  the  petals  of  other  Howers,  auclj 
aro  so  frequently  mistaken  for  them,  arc  in  reality  l!ie  lij 
dowers  of  the  plant,  each  perfect  in  itself.     It  i;;  llImu^t  im« 
possible  witliDUt  a  niagiiitynig  ffliusw  ur  microscope  to  mmpre- 
hcnd  tlio  true  nature  of  these  pretty  little  nlypcts,  which  are 
well  worth  ciireful  examination.     There  iji  no  apporent  caljj 
neither  do  wo  lliu)  any  quantity  of  the  downy  jmpput^,  so  abt 
dant  in  some  of  the  LmnpimUf ;  this  orgnn  seems  to  be  rep 
sented  bv  a  few  little  hairs  around  the  tiiW  of  the  corolhi  in  tha^ 
daiity.      The  pcl-al-likc  exptuifion   is  the  monopi'talous  corolla 
of  this  ligiilate  flower  (lig.  7).      It   i«  nutet   freijueutly  of  a 
white  colour,  but  in  a  bjgc  nnmbcr  of  instnucea  tho  tips  rf 
flowers  will  bo  found  to  bo  coloured  pink.     Tho  pink  colonr 
sometimes  covens  the  whole  of  the  back  of  the  flower. 

The  ligulate  llower  lias  no  stamens  or  polleu-hearlng  organs, 
but  has  a  single  pistil  which  al  Hie  top  divide  into  two  brancht 
forming  KUginaw  {fig.  7).     Under  the  microscope  it  is  evit 
that   Iho   pollen   groins  produced    by  the   tubular  fluwcrsj 
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vhidi  WB  ati&ll  8])rak  prosc-nLly,  have  access  to  these  Btigmas, 
anii  w  fnictify  tUe  »ved  contaiiit-d  in  tlif  iiilVrior  fruit  at  tliuir 
base.  The  wliuU-  liuity  of  the  style  ta  coverttd  witli  lk-li(^ale  Imira. 
Iti  ilio  interior  of  the  tissue  of  tiie  stylo  may  ho  ilifltiiutly  traced 
two  or  more  ttpiml  ve»&el»,  wbich  are  cvi(kiitly  L-ontiuuuuii  with 
those  observesi  in  the  ribs  uf  the  luavi^  mid  in  the  do witr- stalks. 

Before  speaking  of  the  tubular  flowers^  we  iroald  draw 
itioa  to  the  fact  that  both  the  bracts  and  liguJatc  Bowers 

under  iho  intluonco  of  the  stimuloB  of  light.      In  the 

cveniug'  theeo  part-s  coutiiu-t,  and  thu  whole  head  of  ttowei-s  is 
'*  (ihuC  up,"  in  order  a])pjuvitLly  to  secure  to  lliti  tiibulnr  tlowera 
a  uigbt's  repoM).  But,  under  the  light  of  the  next  moming'fl 
9UD,  the  bracts  and  Ugul&te  liowmtt  aproad  theinaulvea  out  Ui 
the  fullest  extent,  ho  aa  to  allow  all  acoeaa  to  tiie  beiiefii-eiit  mys 
of  tlie  sun.  This  movement  of  tlie  part^  of  pltmts  umler  the 
tadaonco  of  the  son's  hght  is  very  general,  and  is  even  wore 
uarkod  in  some  other  conipositons  plants  than  in  the  daisy. 
livery  oau  U  familiar  with  the  fact  of  the  nuuflower  turning  it«i 
nobie  bead  of  llowers  towardts  the  cost  at  the  rittiug  of  the  sua, 
and  cloeo^  it3  large  bracts  over  ita  tubnlar  flowers  whilst  nodding 
to  it  in  the  evening  tuwai'djj  the  wi.'^t'. 

The  yellow  tubular  llitwri-s  furiiiinji^  the  ct^ntro  poition  of  the 
dais}'  appear  al  lirst  eight  »imLtar  to  the  stamens  of  other  plautSj 
and  tu  the  caansl  ubaervor  wouhl  paaa  as  such  (Jig.  B).  Viewed 
QDder  the  microscope  they  are  mdividualty  a  perfect  flower; 
each  ono  of  these  bttle  yeUow  bodies  contains  in  itself  all  thu 
organs  of  the  perfect  Hower.  The  edges  of  the  five  yellow  petals 
unite  to  form  u  uionopi'talous  coroliu  ai-oiuid  the  lire  stamens 
which  enoloae  the  pistil,  llictic  etaiocmi  having  veiy  short  tiia- 
mente,  aro  united  together  by  their  unlhere  (fig.  10),  which  are 
twice  Be  long  oa  the  lllaiuents,  aud  form  beautiful  objeota  under 
the  micrutscope.  Usually,  in  examining  the  anthem  of  plants 
wi»  find  the  pollen  geiit-rally  dilfiused  in  irrcgiilur  iiiasHes  m  the 
interier  of  the  valvea  or  aulller'l:a^es,  of  wltich  most  plants  Khvu 
two ;  but  in  Uie  eaae  of  the  daiay,  the  pollen  is  found  lying 
in  two  rcgnkir  even  rows  in  tlio  cavity  of  the  valve  (fig.  11). 
At  tho  time  of  i^Jiedding  Uio  pollen,  the  valve  wliieli  encloses 
thiA  row  of  biiod-liku  bodies  bursts  by  a  longitudinal  slit,  and 
all..  ',.  ir  eseape  on  to  the  pistil  in  the  centre  or  on  to  the 

pif  !L-  liguiate   tiowera  surrounding   tlieni.     Under  tho 

mitTiwiHipf  the  inner  layers  of  the  valve  ot  the  anther  are  found 
to  be  cuinpi'&ed  of  tibru-cvUulai'  titt!>ue  (tig.  i-i). 

Eodi  pollen  grain  is  round,  and  covered  with  minute  spines, 
tad  fonos  a  beautiful  objcet  under  tho  microscope  (fig-  12). 
Thu  piaiii  which  naes  in  the  centre  of  the  Hower  luut  an 
"  style  in  which  are  ili.weniible  iJie  spiral  vctsels  that 
ia  Uift  whoU?  iimu»  of  the  phint.     '11 
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Rtigmu  nr  lop  part  of  tho  pistil  (lifters  from  that  of  tLo  ligolate 
Hnwers  in  tlwt  it  in  not  wi  ikroply  cloft,  and  ench  branch  is  more 
wmical  tban  those  of  ihe  formerly  described  stignm  {f\g.  9). 
ThMV  ore  fovcred  with  little  prooesfies  or  prqjections,  whidi 
seem  provided  for  the  entAiiglcni<mt  of  tho  pollon  prains  tl 
fall  on  thorn. 

At  tho  hose  of  both  ligulate  and  tubidar  flowers  we  find 
fruit  which  contains  a  sirjrle  seed.     The  Ktnictnre  of  tho  fniiti^ 
of  plants  is  a  study  ofitiit'lf,  for  on  careful  oxnininatioii  the  fiTiit 
ia  found  to  be  a  very  complicated  organ.     The  minute  exnmpls^ 
)>efore  us  has  its  various  jjurts  in  a*  great  ]>errectioii  Hf-  th^H 
laryvst  fruit  witli  which  we  are  familiarly  acrpuiinted.     There 
ia  iha  hardened  jv  rvV.i*-yj  {(iff.  14),  consisting  of  three  mcin-  ^ 
branet  or  layers,  au  external  oue  called  the  cj»fti-j>,  a  tniddlflfl 
ono  or  nirmfiirii,  tiud    an  inner  one,  the  ctulnrnrp.      In  other 
fiiiits  the  middle  layer  being  frequently  of  a  fleshy  or  succulent. 
uatiu'tf,  is  also  cjtlled  tlio  "nmtrurj'.     Ai-ouiid  tho  edge  of  the 
jiericHrfi  there  is  a  sort  of  ndgit  or  kii-lj  which  tenninates  at 
one  CTifl  opi>osite  to  (Imt  where  it  was  attached  to  tho  receptacle, 
imd  fixjui  which  ]>oint  the  ytnuig  sei-d  ur  embryo  sprouts  forth. 
All  over  the  (iuriiu-e  of  the  tVuit  arc  minute  ile]»ri'S8tHi  hairs, 
excepting  mi  the  keel,  whei"e  thi-rc  are  no  hairs  lo  l>e  seeu.     It 
d<ies    not   appear    Ihnt    the    Kiugle    seed    (•neloMKl   withiu    this 
pericBii*  ever  li'a^'cR  U^  Bb<idr  there ;  but,  as  it  develops  and 
growH,  the  walls  of  its  Imbitation  divide,  aud  allow  it  to  tixpaud^ 
and  gn>w  beynnd  them,  ^H 

Although  this  paj>er  has  been  an  attempt  to  enter  aa  ftally  aS 
IKwwible  ink'  the  microscopic  structure  and  uiituru  of  this  most 
intrn-stiug  pljuil,  llierti  yet  ivniains  nuich  to  be  done  worthy 
the  attenl.i'in  of  the  botaniral  student.  The  nature  of  the  ger- 
mination of  the  seed  and  the  devt'lopmcut  of  the  earliest  foiiOH 
of  the  phuit  wijultl  unpply  matt-rials  Ibr  a  scriea  of  ciperinicnta^ 
and  researches.  yM 

Ft  is  well  to  remember  that  the  forms  and  condilions  f>f  tho' 
diiisy  vary  very  much,  according  to  the  soil  in  which  it  grows 
and  tlip  rircuniHtnncci  under  which  it  i>i  found.  7ii  favuurable 
8oiI  the  leaves  attain  ii  Ifirger  si/,e,  are  of  a  bnght*^*  grei'U,  and 
tho  Ktalks  of  the  flowers  arc  much  longer,  than  when  we  find 
the  plant  in  poor  and  banx-n  diotnct».  As  it  approaches  thej 
saDdy  shores  of  the  sea  it  becomes  ulmost  stiuitiid,  and  pmdnci 
snudi  dark -colon  red  leaves  and  minute  short-stnlked  flowers, 
counting  the  numlwr  of  flowers  produced  on  one  hcjid  under  thes 
various  circuuis (an ct>Sj  w(^  (iiid  that  both  the  lignlali'and  tubular 
flowers  vary  frnm  twenty  to  forty  or  fifty  in  immber,  the  ei  " 
the  ligulate  flowers  is  also  very  \'ui'iable,  from  white  tingi 
scitreely  showing  any  white  whatevi 


pink 
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the  cuUivali-d    gnnlcn   daisy  this  is  very  evident;  the  tubi 
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flowers  become  almost,  if  not  quite,  obsolete,  and  their  plaee  is 
taken  by  lignlate  flowers,  which  assume  a  deep  pink  colour. 

In  the  variety  known  by  the  name  of  '*  hen  and  chickens,"  httle 
fiower-bads  are  formed  in  the  axils  of  the  bracts ;  sometimes  as 
many  as  ten  or  twelve  of  these  minute  daisies  surround  the 
parent  flower,  thus  sug^sting  its  familiar  name. 

We  can  scarcely  take  leave  of  the  little  flower  which  has 
afforded  as  so  much  interest  in  the  examination  of  its  parts, 
withont  recurring  to  its  poetical  associations.  The  French 
name  Marguerite  has  reference  to  the  resemblance  of  its  pearly 
bnd  to  the  rarer  pearls  of  the  ocean.  Its  Scotch  name  is 
ffowau,  and  in  Yorkshire  it  is  recognized  as  peculiarly  the  flower 
of  childhood,  and  is  called  bairn  wort.  In  looking  through  old 
Gerarde's  writings  wc  find  the  daisy  mentioned  under  the  name 
of  "  bniifc  irori"  as  an  unfailing  remedy  in  "all  kinds  of 
paines  and  aches,"  besides  caring  fevers,  inflammations  of  the 
liver,  and  "alle  theinwarde  parts." 

Wo  are  not  inclined  to  think  with  some  writers  that  the 
botanical  study  and  minute  examination  of  this  favourite  flower 
in  any  manner  detracts  from  its  pleasant  or  poetical  associa- 
tions and  siraplo  beanty.  The  interest  with  which  we  have 
regarded  each  little  starry  flower,  has  increased  tenfold  sinco 
there  has  been  revealed  to  us  in  that  little  circle  multitudes 
of  perfect  flowers,  each  with  its  own  organization,  and  in  every 
leaf  and  stalk  and  tiny  seed  we  have  seen  arranged  and  disposed 
tissues  as  wonderfully  contrived  and  mechanisms  as  beautifully 
adapted  to  every  condition  of  its  life,  as  though  it  were  the 
oldest  cedar-tree  or  the  lai^st  oak  of  the  forest. 
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CONTKIBTJTTONS  TO   THE   HISTORY  OF  THE 
ROTIFKRA,  OR  WHEBL  ANIMALCULES* 

BT   rillLir   IIEMIT    UOHBE,    F.R.B. 


THE     CKOWN     ANIMALCULE 
(Sfti-hanottrm  BidJiormi). 

A  LITTLE  more  than  a  doKon  years  ago,  being  tlieu  rasideoi 
in  Looduu,  1  becaino  a  great  frequenter  of  all  tlie  acct** 
siWo  wjlUxititms  of  wat-cr  in  tHe  vieinicy  of  iho  metropolis.  I 
hnd  just  parchnscd  a  microscope,  and,  looking  witli  ignoront  bill 
iutort'stvd  curiubity  ut  sumo  drupH  of  whUt  Truiu  a  ueigUbouring 
pool,  was  cluiriiiea  nitli  tho  vanctl  fnruiM  and  sprightly  uioiiona) 
of  tlio  f-lrHflgi^  oriyttiiifs  that  wore  disjwrting  there.  The  result 
was  tliu  iiiiiuL'diatu  dettrmiiiatiuu  to  utudy  aud  depict  tliest^— 
tho  crt-atures,  naini'ly,  that  wery  at  tliivt  time  iiicliidi.-il  under  a 
tunglo  group,  aad  which  had.  re^xnitly  been  opened  up  to  the 
soioutUic  n-urld  hy  IVufefssur  Klirenhergj  of  Ik'rhn,  in  hiH  uiag- 
nificont  worJc, /irV  TufnAioitji-thicirlteu.  Since  then  it  has  been 
nuUy  pulled  to  picci.*s ;  like  u  block  of  granite,  of  irhtdl  tiw 
I'ouKtituent  silex  and  feldspar  and  mica  lie  sciuiereil  in  disiute- 
grat^id  gTMiiuIfs,  tlio  great  class  htfumtio,  so  compact  aud  firm 
as  it  appeared  in  tlio  tolio  of  tho  eminent  IVustiion  niicroscopiat^H 
has  dissolved  under  the  st-onns  of  scientilic  controversy.  One" 
mns  away  witli  the  Itntutm-Ht,  ajiollipr  with  thu  Drmuult-o^j  a 
third  with  the  Difiti'tiii}n'ir :  the  Rlhofoiht  get  pickings;  the 
Annduia  put  in  a  claim;  and  tho  remainder  is  so  nibbled  at, 
that  wo  are  fain  tti  huddle  away  the  few  sheet*  of  delicate 
engmvuig  that  aiv  left  in  our  haiidi^,  and  hide  them  in  a  puri* 
foUo,  for  Tear  tlint  Professor  Agasmz  should  actually  fnlfil  his 
threatt-niug,  and  swallow  up  the  whole. 

Out  of  the  great  uiiwh  of  strange  foruiw  |.hu«  bixmght  under 
my  notice,  I  soon  Helected  the  linintitria,  or,  a.s  1  prefer  to  call 
Tiiem,  the  Rotipkua*  as  the  object.*)  of  special  attention  and 
atiidy;  and  for  years  thenceforth  tJic  examination,  description, 

*  The  p«p^n  of  this  fierim  are  chiefly  njt^^iitleil  fur  KtttJraU  Kutni-wluit 
■dnnceU  ui  Kit-iicc  :  but,  an  &r  lui  lu?  hae  hoen  a1>lp,  t\w  author  has  attuei] 
•0  Xt>  sinitilif)'  nn>)  arnui^c  Ibc  tiiatUT  hk  to  cuuvt-v  i ni<:Ui<;il>li.<  uiTomuitloo  to 
nieh  rvaucDi  a»  huve  hut  littlo  previous  iK<jnaintAiioG  with  mic 
Natiiml  Hiniory  hu<I  PlijitioloKy. 
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aod  dtilineation  of  tbaw  tiny  creatures  becomo  the  abaorbiag 
ODcapBtian  of  mj  entire  lci8ttrE>.  ^^o  c-lo^rnnt  arc  Uit^ir  oucUneeu 
M  farfllimntly  tran-sliicent  their  1«xtiin>,  so  eomplfx  and 
jet  so  patent  tboir  orgatiisatiou,  so  eunous  tlt^ir  lucomo- 
tiTO  wheels,  BO  aniqtic  their  anparatua  for  Tniwtiratirm,  mi 
graceful,  tto  vigorous,  so  fleet,  and  8u  marked  with  apparent  in- 
tdligonoo  Uieir  utovcmcnt)!,  so  various  iheir  I'ormH  (uid  t>pt^i«  of 
itraccore,  BO  roadtly  attainable  fut*  8tiiily  in  n]mv>st  every  ItHjality, 
uA  at  ail  flfttAona  of  the  year:  tiut,  an  fact  after  fitct  and  detail 
alter  detiut  of  oi^uni»atiou  and  hal»t  revcAltxl  ir^elf  to  ine,  I 
often  wondered  t£at  scarcely  any  one  seemed  to  know  anything 
about  them  Iwyuud  what  might  bo  picked  up  fi-om  taming  srret 
ihc  pages  of  I-Ihrenbci^  at  the  Hoiit'es  of  the  Microscopical, 
wfrniH  the  ubridged  translation  of  his  letterpress  and  the  copies 
of  hif^  plates^  wliieh  I'litcliard  had  published. 

1  have  said  that  this  line  of  study  made  mc  faniilinr  nnth  most 
of  the  acce«Muble  eollections  of  water  iu  and  arouud  Ixiudon. 
It  is  one  recommendation  of  the  clafis  Kotikeka  as  lui  objuoi  of 
rMoarch,  tliat  tlie  speriea  ore  so  easily  profumbU-,  oven  to  a 
mident  in  great  cities.  A  luuderalu  wuik  Mdliced  lu  put  lue  in 
poasoBsiun  uf  tmtnv  or  other  of  the  hundn-d  and  twenty  KptM^ioN 
tliat  I  know  to  l>c  iiritish,  all  of  which,  with  the  exception  of  a 
(Ineu  or  ku,  I  have  found  immediately  aroimd  London. 

Some  of  these  wattirs  were  private.  My  very  first,  eiuuiy  wiw 
(ID  a  pond  in  the  grounda  of  Mr.  iSamoel  Ucrger,  at  Clapton, 
wh^iQ  ihu  white  lily  wan  r4itting  like  a  queen  amidst  her  rttuud 
greou  leaves,  on  tha still  mirraoc.  'Hielar^  lUuhUnnA  .IHntuht 
iwimming  at  large,  tHneml  kinda  of  Sttlpimi  grubbing  among 
the  SUi^ita  leaves,  the  pretty  AM'ieli^eere-a  rariuata,  with  its  rat- 
tail  and  its  ^lingular  uusymmelncal  dorsal  keel,  and  the  curious 
Ae^iu^ni'  iV*y*/Hin'"j*,  remarkable  for  it«  extreme  development 
i&  length,  with  other  more  fmniliar  kinds,  rewarded  my  ticarth 
Fnjm  a  re&eri'oir  iu  the  jji-ouiida  of  Mr.  Alfred  Uusling, 
Cainberwell,  were  taken  iii'nortT'u  etijlafu,  a  new  ^pecicfi^ 
Furtuiaria  gmcilU,  VhihitHaa  rwi'/i/ti.,  remm-kablo  for  the  rosy 
hue  with  which  its  tramtparent  tisduea  are  tinged,  Kiit^^imnuia 
ptiromyztm,  with  \Ui  connpieuous  iniby  eye,  and  A.  iiiinmit($, 

ilig  out  the  interior  of  the  majestic  ^pll^reJntf  Vtiliuu  ijltJiitor. 

tank  in  the  gurden  of  Mr.  U.  KdwiirUti,  at  Shoreditcli,  which, 
though  in  the  midst  of  brirk  and  moitiu',  ha^  been  eelebral(>d 
hr  the  treasore«  which  it  hajt  pelded  to  microncouiiilH  for  moro 
than  a  oentur^',  boa  yielded  me,  among  many  otJier  thiuga  ol' 
interest,  the  fine  liotifer  iifwrnfux,  riiiu»liHn  <nnilf<tfa,  so  ain- 
Ijularly  titudded  with  curved  prickles  like  tho»o  of  a  rose-bush, 
ukI  A  new  species  of  the  very  interesting:;'  penns,  ('nUiifiii'i.  A 
muH  rvoervoir  in  my  own  garden,  and  even  a  mere  earthenware 
p&Q,  filled  with  water  and  allowod  lo  stand  in  the  gai-den  for  some 
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time,  have  been  very  productive  of  good  things.  In  the  latter 
I  have  taken  the  pretty  little  houBe-builder,  Mefkerfa  Hngens,  on 
the  finely -cut  leaves  of  the  water-crowfoot,  as  well  as  the  stiU 
more  elegant  Fhnmlnna  oniafa,  and  the  exqniaite  Limnias 
reratojtfo/lli ;  and,  among  the  sediment,  the  long-legged  Dtno- 
cfiarl)'  ]x>cilbnii,  the  thick-necked  Nofoinmata  coUaris,  the  tiny 
bat  active  Dujh'tin  aitelliiin,  munching  the  half-decayed  leaves 
and  dropping  its  large  eggs  here  and  there,  and  the  singular 
creattire  which  I  have  described  under  the  name  of  DigJeita  (7) 
himph  IK. 

A\  ayside  ponds  I  found  productive.  There  is  one  near  the 
turnpike-gate  at  Lower  Clapton,  which  I  often  visited,  and 
always  with  encouraging  success.  Among  other  tenants,  it 
contained  Etirhiniiii^  Imm,  that  form  with  the  shell  so  singulariy 
hollowed  in  front  as  to  give  it  the  shape  of  a  crescent ;  the 
jmnping  Polijarfhro  pfatiipfera,  with  its  twelve  jointed  speu^; 
several  species  of  Brnrhioiiu:>,  and  an  interesting  little  new 
genus,  which  I  have  called  Poini'hilifj:.  A  pond  at  Tottenham- 
greeu,  well  stocked  wixh  the  Li'iniia  iHiUjehhuj  or  mauy-rooted 
duckweed,  has  given  mc  sonic  prizes.  The  first  phial  of  water 
I  carrietl  home  fi\>m  this  ]kk>!  proved  very  turbid  when  examined, 
and  appeared  to  contain  nu  animal  life ;  but,  after  standing  a 
wet'k  or  two,  it  became  clear,  and  wb^  found  to  be  densely 
swarmingwith  the  fine //o/f/f/oHH^^wf /'I, and  another  species  which 
1  have  named  /».  ini'fuhinK.  A  broad  pond  in  front  of  Forest 
i>cht>ol,  at  Walthamstow,  has  always  been  very  rich  in  Rotipesa. 
Theiiit?  I  first  obtained  that  large  and  brilliantly  translucent 
sjtecie:?,  .l-«^'/«(in7ii(«i  Brlijhhnllii,  so  singular  in  its  structure  and 
ec».»iiomy,  which  first  made  known  to  us  the  diflerencc  between 
ihc  mail's  and  the  females  in  this  class  of  animals.  Here,  too, 
I  fomid  the  elegant  (E'-ishit  ^Ttftnlfiinnc  living  in  its  pellucid 
tiiK"  afiisod  to  the  herbage  ;  Brtfhii'it"^  ninphit^'nt^,  in- 
teresting for  the  clearness  with  which  it  has  allowed  me  to 
understand  st^me  difficult  points  of  structure;  the  noble  B. 
,/.i,v,ijc,  a  new  species,  with  vcrj'  long  anterior  curving  spines; 
and,  swimming  at  h»rge  in  tlie  open  water,  the  crystalline 
N7"r/«»/'i  p"-tiiitit.t,  and  the  pretty  little  .l/c'c'"-,  incapable  of 
n.'st,  iKvauso  destitute  of  a  fivt.  llampstead  Ilcath  has  always 
bevn  a  favourite  res*.>rt  with  microscv»pists.  A  pond  where 
h»>n?cs  lire  ^vaton'^,  and  another  just  K'hind  the  Castle  inn,  are 
vcrj-  pnxiuctive  t'f  sptvics ;  but  tiny  hollows  on  the  Heath  itself, 
many  of  them  scanvly  a  yar\l  in  diameter,  filled  with  a  red- 
brown  water  strongly  improguated  with  iron,  and  completely 
dried  up  in  hot  weather,  arv  unusually  rich.  In  these,  among 
many  vii^etable  fiirms  of  much  In-auty  and  interest,  I  took  the 
Kttle  ^^■^^A•lf^"^w, with  its  archeil  helmet:  the  ('••N>'«-Ai7ii*n)/n«', 
Ibrming  spheri(.<»t  gn^ps  uiited  by  the  fwc ;  and  an  interesting 
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fofrn,  irhicli  T  bavi*  UEuned    Sti/rufMH  ririilif.     Ponds  at 
p'Barkin|/r  at  Gret-nwirh,  at  Hatioi-Htii,  Hnil  othrr  lix'alities,  bare 
ulsn  routriliiited  tlicir  ijunta  U>  my  obM'rvatKin^. 

Bvca  dykes  and  dJtobcs  are  not  to  be  drapiscnl.  A  small 
ditch  in  a  Ucid  at  Shoicklcwell  j-ioUpJ  me  thr  lovely,  lint 
,nabcr  slllj/g^inh,  Vi>;;ulinii  fmliiur,  und  t!»»  Curii)U>i  Ti-iitiifini 
iti'iiiu,  wliifli  li'spfl  vivaciously  hiUicr  and  thit1ir-r,  liy 
iif  its  flmt.'  lontf  bristlcM, — Iioth  somrwlmt  rare  Rpecira. 
Auodier  dit4.'b  to  Paiv^tu's  lit>ld,  8t<»ki!  Newin^ni,  tbruugU 
wbit-'b  a  tiny  Hliviiin  Irli'kloH,  piMduc^d  Noffiig  ifmnW!''oru'ni,  a 
iiXHr,  and  by  no  ineaiiH  eonitnnn  s{^>e<-ieN.  In  a  dyke  at  iJic  Isle 
or  L*ojrM,  1  i>btaint.-d  fltjiUitiua  f'tttti,  that  ti"ans|>ar{'nt  nj«vips 
wliich  Kliri.'iilRTt5  K4.-k'fted  as  hw  standanl  in  de«cribin|f  the 
organ ii»atioit  of  the  cUa».  Ditches  at  tStTntford  gave  lue 
1 1htfUniot iui  hi/Atrir,yfith  Sfaritiinm  loHijicnwhttu,  and  iVo/oHt- 
mata  loaijinfita,  both  remarkable  for  extraordinary  lonj^itnde  of 
limb;  and  au  extreuiL'ly  cui-ious  funii,  very  abiionual,  as  yet 
imdfxscrilM'd,  but  which  I  have  called  in  MS.  i'lM'hli-af.  Tlien, 
D^ftin,  ill  a  dyke  nt  Maidenhead — thouj^h  this  is  rather  beyond 
nwulk  from  l^mdou — 1  luuud  Diijh-»m  iframli^,  u.  wiry  imynm- 
tog  Hpeeie?<,  highly  pn-ilaion',  and  fumisliiHl  with  remarkable 
iMlhed  jawB  ;  and  a  new  and  fine  species  of  Sulftiua, — S.  jnn- 
rrtirmtf/ff  (AfN.).  The  rewervoirB  at  Charing  Cross,  though  not 
ridi  ill  Kpfcies,  have  >-ieUled  me  some  of  the  fiw-«wimming 
(iinuSj  as  StiuclfUi  and  Awftia  ;  and  among  the  eonfen-a  that 
mm  along  the  Htom*-work  of  the  margins,  i'olyitrlhm  and 
fiircutttrif  forfi'-Hhn^  a  rather  good  thing. 

Collections  of  water  of  bigfaur  pretensions,  such  as  the  lakes 
En  the  public  or  private  parka  and  pleasnre-grvjundj*,  have  not 
iu  geneml  l>ocn  more  pnjfific  in  yield  iJitni  tlieso  humbler  pools 
and  »iitches.  Yet  llu^fie  are  the  suitable  places  to  Bcarch  for 
titojk-'  forms — in  general  of  great  beauty,  aud  remarkable  for 
thwp  crj':»tal  clearness — ^which  seldom  or  never  rest,  but  are 
rv*T  whirling  with  armwy  floetuesa  through  the  water.  Such 
Mv  th«  Sifitrhit-hT,  which  I  have  taken  in  Homc  numbers  in  that 
fine  piece  of  water  known  as  the  Black  Sea,  on  Wandsworth 
I'liinmon,  and  the  ..liHowrt',  mostly  containing  small,  but  very 
UriUiaut  species,  which  are  abundant  in  the  lake  in  Kcw 
(iardena.  The  Serpentine  Ims  yielded  me,  besides  these, 
AMjilauthnti  prioilonia;  and  1  have  taken  this,  together  witJi 
S'ftimimiiht  ^-^I(•^(/(»/ll,ave^y  fine  thing,  in  the  water  in  Kegent's 
IMrk.  From  the  lake  in  Kichniond  Park,  I  have  obtnined 
Sti'i>ha»</j"^  tuMfiV'/i",  Vhilinlinn  iii'</itlofi-i'rhti,  and  some  speoios 
rif  ifnttiilitji,  iogi^thvr  with  auun-  uf  the  staiionaiy  and  tabe- 
dwelling  kinds,  as  fhuinilttrin  and  Melia-rfii,  and  the  Hue 
nrahitory  L'iiitrHH  forn^uti't.  Finally,  tho  water  in  front  of 
ktmaington   rahice  prodnced  me  the  greatest  treasure  of  all. 
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ihe  rare  and  noblo  Sl^hanoeeroB  EiehhamH.     It  was  noli  tit] 
lifter  years  of  w*rcli  that  I  diwovenMi  this;   but,  iii  April, 
1850,  it   occurred    in   conHidemble  numlnM-s  ndlirrini^  to  tho.« 
inhiut«1j  pecHnate leovcii  ofiftfrinphiftfuvi,  piPOPR  of  which- 
floatiofif  on  the  surfacp,  and  wero  washed  on  shorv  by  the 
wiivolcts  that  tho  breeze  threw  up. 

Tho  next  ye«r,  at  tho  sftmo  seiwon,  I  a^in  obtnined  it  at  the 
same  spot,  but  in  lofs  ubundaace.     A  ypor  or  two  aftoj'wards  I 
tried  affoin ;  but  the  pond  bad  been  cleaned  ont,  the  Jtfi/n'o. 
plnjUiiiit  bad  Ijt^ea  curufully  Kcraped  to  the  shore  and  carted 
away,  and  not  a  SfrjifunitiftTon  bavo  I  bwn  able  to  find  there 
from  that  day  forvt'Arcl.     I  Ipam,  howover,  that  it  had 
taken  in  a  poul  at  Uit;bgHt«,  ftnd  my  kind  friwid,  Mr.  W. 
Bodkin,  who  fnniishoH  me  with  tho  mformation,  has  promif 
to  be  on  the  lyok-out,  in  order  to  supply  »ne  with  specimc 
To  tho  hifitory  of  thin  fine  species  I  now  address  myseu. 

SlffilmnnreruH  aiid  Flogernari'a  aro  the  most  abnormal  gene 
of  the  olaw  RoTiFERA.     Tliey  are  veiy  closely  allied  inter  s«i\ 
but  dilfer  importantly  from  nil  other  forms.     I  oesociato  tht 
into  a  family,  marked  by  tho  following  chamctera. 

FAMILY  FLOSCULARIAD/E,  OB  THE  FLOWER 
AKIMALfJULES. 
Animal   free   in   infuncy,   permaueutly  fixed   in   adult 
andergoing  considemblo  change  in  fortu  oftor  birth,  iulutbic 
a  gelatinouR   tube  which  i^i   oxcretcd   from    the   alcin.     Front 
produced  into  five  lobes,  beset  with  long  ciliftry  «etWj  or  bris^ 
like  filanieiitA.    Jiiwh  Heated  far  down  in  the  alnlominal  cavity^ 
not  incloHcdin  a  muscular  bnlb  (mnsiaj-).     Foot  long,  wrinkle 
trausvereely,  neither  telescopic  nor  retractile. 

GENUS  STEPHANOCEROS  (EiiiuoniBiu)). 

Frontal  lobes  long,  slender,  erect,  convergent ;  ciliary 
set  around  them  in  whorls.  Jaws  each  of  three  teeth 
nected  by  a  web. 

Thcro  is  but  one  well-ostablished  species,  vui.,  8. 
{Khrfnhfrg).  (Sec  pi.  iii.)  This  cxquisitdy  elegant 
reaches  the  length  of  (ine-fiftoenth  of  an  inch,  and  ia  therefore 
di«tinctlv  visible  to  the  uniisHisted  ej-e.  Ehreiiborg  can  have 
seen  only  small  Hpecimen.s,  aa  he  gives  one-third  of  a  line  as 
its  ultimatum — onO'thirty-sixth  of  an  inch,  and  Leydig  names 
half  a  line,  or  one-twenty-fourth  of  an  inch ;  but  1  have  seen 
several  individuals  of  the  dimenRions  I  have  named.  The  fiv4^ 
lobes,  which  lake  the  form  of  the  petals  of  a  flower  in  Ftngrn*^^ 
tana,  arc  here  produced  into  long  slender  incurved  arms,  and 
the  long  setie  are  arranged  in  vt'rticils  or  whorls.  They  have 
not  tho  length  of  those  in  Floscuf aria, 'bat  arostdl  ranch  longer 
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th&D  Elhrenbra^  has  figinred  them.     I  have  traced  them  to  a 

length  equal  to  ivri><t)iiril!i  or  the  (frt^-atest  diameter  of  the  body.* 

He  poiutN^  howover,  ruu  out  to  h.d  oxtreuio  l«nuity,  and  can 

ooly  DO  {HTcoived  by  the  aid  of  delicate  manipulation  of  the 

microsoopo.     'llie  live  arms  rise  croct  from  tho  fronts  aud  non- 

TR^  to  a  ronnded  point  nlior  bulging;  outward,  bo  aa  to  jtresont 

I  tgono  of  a  tall  crown  or  mitre  {whence  the  generic  name) ; 

mC  the  pututa  do  not  actually  lutvt.     It  ia  rare  to  sou  a  apeci- 

i(m  witn  the  arms  spread,  as  Pritchnrd   has   fij^ured  (after 

f £hn5iibcrf^)  ;  1  hare  once  Boen  it  in  ihia  condition ;  but  1  am 

Uwr))uudi?d  that  it  m  a  mark  of  weaknt^iA  or  dinoAHe. 

Tho  front,  at  the  hose  of  Uie  aniui,  fonoA  a  broad  head, 

[-wliicb  in  Ht-parsted  by  u  sort  uf  ueck  i'rotn  the  body.     'I'bia 

oonaiata  of   two   thit^kcned   csjllarji,   proihuxHl    liy   deep 

lular  infoldings  of  tho  skin.     Tlie  Inxly  13  irregularly  cyLin- 

[drical,  or  nc(u*lv  soj  but  is  generally  swollen  out  in  rarioiu 

by  the  full  rtscrra,  and  the  develoi)ing  c^rgs.     Tho  ilorsal 

nd»  ia  the  more  nweUing,  and  xhows  more  distinctly  tlie  some- 

vkat  ubi-upt  attennniion  into  the  long  and  slender  foot.t     At 

its  junction  with   tho   body,  the   foot   is  twice  or  thrice  the 

difeiueter  to  which  it  diminiiihes  at  its  lower  extremity,  where 

it  is  p€>rmanently  attat.'bed  to  somo  foreign  object,  such  tui  the 

l»f  or  stem  of  some  mibmergod  water-plant.     Throughout  its 

loDgth  tkia  organ  is   much  and    trregnlarly   wrinkled ;   it   is 

capable  of   some  dc|pvo    of  coutructioti,  bat  it  catmot   be 

retivcted  within   the    body ;    it    never    fthows    any   trace   of 

,  thoM  t^eioopio  fohe  jointa  which  aro  bo  couspicuona  in  the 

I'kiiodiaiida, 

Taa  C&sJE. — Tbo  body  ia  encased  in  u  gelatinous  envelope 
_(pL  iii.),  the   general   form  of  which   ia  sub-o^-iindrical ;   but 
outline   is   Uinjwn   into   iiTegular  tnmsverae  foUlit,  appa- 
through  linking  from  its  uwu  wi^ight.     It  is  not  a  thin 
AA  represented  by  KhniibcTg,  with  a  roomy  cavity,  within 
trlu'ch  the  animal  lives,  as  MrHrtrt-i  does ;  but  ia  moitifestly  a 

t thick  nnd  solid  (if  Hiich  a  tenn  is  not  a  misnomer  ae  applied  to 
tach  a  miUpriol)  ma$.s  of  gclatinouR  ftub^tancc,  frith  the  exocp- 
b<m  of  the  spacu  actually  occupied  by  the  body  of  the  animal. 
From  observut  iuns  made  upon  the  enveloping  case,  on  occaaiona 
fa)  whicJi,  for  some  reason  or  other,  the  imiraal  voluntarily  for- 
sook it^  it  was  apparent  to  me,  that  there  was  no  organic  con- 
nexion between  the  animal  and  its  cascj  aAtir  tho  Tatter  was 
^^Hp  funned.  Tlie  CJivity  left  was  nearly  of  the  n&me  form  and 
^^^Knsion^  OS  tho  body  and   foot,  showing  that  it  had  been 

^■^*  heyftfi  iiMikw  lliwii  e«iiinl  to  th*  Tiill  illitnvtvr  of  tlie  body. 
^V   t  l>y>li^»  O^irr  I'lD  Sleh.  nnd  Kail,  K<'itAchr.,July,  18&4)ift,'bolh  in  ooUiae 
ai  ia  ■tHbrmi^  iletaib^  too  dingmu-like  for  li£D. 
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mot]elleil  upon  tliea^.  Dui-ing  intiAbitatioi)  the  opper  niArgin  of 
tbe  cane  ia  t«niod  iiiwanlK  ;  niiil  wlioii  1)io  ruiiiiiitl  t^uddenty  anil 
strongly  wmtraets  itst-If,  tlio  t'lp  of  tho  cam*  is  somewhat  dmnii 
ill  afU'r  it.  [tut  this  in  not  the  fesult,  tin  hoH  lieei)  tituied,  of  aoy 
odhL'jtion  of  llio  iimr^in  tu  thu  »iiinml,  Iml  aiinply  that  of  the 
action  of  the  water  mshinp;  into  the  vacunm  snddfnly  prothiwnl 
by  the  downward  relractiim  vt'  the  body,  and  can-jTiig  id  with 
it  the  soft  ond  flesiblo  ninr^iii  of  the  case. 

The  substance  of  wliicU  tlie  case  is  composed  is  so  dclicatt-ly 
U-auspamit  tlmt  It  in  with  Homn  difliuulty  uiodo  apparent  to  the 
eye;  indeed,  only  by  its  fine  filmy  ontlinc.  I  n  nld  specimens,  how- 
ever, it  uetjuirfs  a  bruwuiKh  tinge,  and  iiiueh  exlmiieuus  mutter 
adlierefi  to  it.  It  \&  &ox\h\p,  but  not  at  nil  elastic;  and  iip|tu. 
pcnily  toupfh,  without  beinj:^  viscid.  Thouj;rh,  donbllosM,  a  pro. 
tectiou  to  the  animal,  yet,  as  with  higher  creatures,  this 
adrantagc  is  not  witliotit  JtH  dan^fC'ra.  I  once  Haw  a  Slff/hnut^ 
cfTtut  whose  case  lind  been  aeeidentaUy  bent  down  quite  to  a 
right  aug'le,  with  uiany  folds  at  the  bend.  The  nnimul  hatl  no 
power  to  rttmij^htiyi  it,  but  pi-eitrudisl,  with  its  foot  eorTe«in)nd. 
in(fly  bent.  I  have  seen  another,  whieli,  by  some  mi. iitd venture, 
had  ^ot  Olio  of  itit  anuK  uuLuu^Ied  iti  the  ^ubstHuce  of  tho  mar- 
gin of  the  caae.  It  twdd  not  by  nil  \\s  efforts  free  the  arm ; 
and,  after  much  apparent  aunoyanco,  during  which  tlui>  member 
evidently  became  diseatted,  the  am'mal  Kpontimeousty  forsook 
tlie  case.  Thus  It  remained,  the  foot  {wrinkled  np,  indeed) 
]>r(>jectiair  at  a  tangent,  and  the  ami  utill  fastened  to  the  edge 
of  tho  cnHo  by  its  ciliary  sctiu.  Under  thetio  nunatund  eircum- 
fctancos  it  soon  died.  While  I  am  on  these  accidents,  I  may 
mention  tho  example  of  another  indi^-idual  which  volontoi-ily 
withdrew  fnjm  its  cose.  It  was  an  operation  of  considerable 
Wx>ui'  and  time  ;  wIiot  tho  animal  wns  clear  of  itJ*  tenement  it 
slowly  moved  along  by  alternate  elongations  and  conti-actions, 
but  had  no  power  of  swimming.  The  foot  presently  wnukUy]^! 
up  into  n  distorted  foi-ra,  and  tho  animal  siurived  only  a  feW^H 
lioiu*.  Doubtless,  these  forsakings  arc  the  exproesionB  of  the 
croatare's  nneasine^  and  on  indication  of  diseafu?.  Suck  acci< 
denU  should  always  be  eagerly  watched  by  the  naturaliRt,  as 
he  frequently  obtain-s  ati  insight  Intti  litructni'eR  and  functions 
when  those  are  nioditii^d  by  accident  or  disoi-der,  such  as  no 
amount  of  patient  invcKtigatiou  would  have  aflbrdud  him  in  the^ 
normal  eondition  of  his  subject.  ^h 

The  Rummit  of  the  ca-se  commonly  reaches  as  far  as  tbe  neck, 
or  to  the  base  of  tlie  ormn  of  tho  animal  when  fully  extended ; 
and  it  is  atlaclied  by  its  base,  around  the  foot,  ti>  tho  su]>port, 
»a   the   leaves  of  Mi/ii"j>liijliuui   in   my  specimen^.     Tlnia  the 

animal  is  completely  enclosed  to  the  height  just  named,  and  the 

only  exit  for  the  contents  both  of  the  ovary  and  tho  digct 
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cumI  ii  at  t)it>  (op.  In  cjootlon  the  cIoota  1.1  mnch  pi-olnide4l 
and  ttirmtl  u|twiinl.i;  tliv  ftvouH  aru  (UKcUaiVL'U  iutv  llutRpuce 
tfii  till'  lkM]y  1111(1  tli(>  case-wall,  niiil  tiien  gradually  find 

way  u|ivfiinl  aiid  uver  the  ritu.     The  egprs  arc  dincluu-potl 

Tit't  ibt'  niDK.*  cavity,  nnd  there  rotnuin   fill  they  ant  linlehod  ; 

Ithe    iInpn.'*^il>lt■  wihi'tnnce  of  llu.'   t^elnlinous  cnse  yielding  to 

make  ihtin  tt'tii{Hjniry  ruom;  und  the  youn^  whcu  born  Kti-u><^lo 

tully  npward   utid  outward  to  Uberiy.     But  tliis  1  hUoU 

hv  mure  in  dt-tuil  pifsctttly. 

Tirt  NcTBtTTTK  Sv*TKM. — The  internal  orf^iiization  of  the 
SUfkKatuiei-fm  is  complex:,  hut  the  trail ^paivncy  of  the  tlH-stu^H, 
wt  feut  whcQ  iiot  otTupicd  hy  the  n>«ra,  allows  it  t^»  1h-  well 
dtMoncd,  Dotwithslauiung  that  the  mys  uf  light  hAve  to  pans 
to  Uu*  eye  thrciiigh  ronaiiii  orguns,  the  iuteguiufutd,  aud  the 
thick  CDVi'luping  case. 

The  <*iliut('d  iinris  ntc  cumVd  oiimnonly,  as  I  have  said,  iii  aa 
iUMrchitig  li'nn  (pkti>  iii.  <i),  iiu^loHiii^  a  coii.siderahh'-  vaiilttK)  or 
^  t  ovato  Kpucf.  'Hu'  st'trt?,  or  vil>raliuK  bmtWa,  are 
_  in  whurlri  alioul  titVuen  ur  Riztoun  in  nnmlH-T,  but  tbcir 
cki«eD«m  «t  the  extreme  point  precludes  the  attainment  of 
■ecaracy  iu  counting.  The  wliurla  uppoar  in  pen*pective  like 
poiuttil  pi'UciU,  except  on  tlic  ann  wliich  imint'diately  fronts 
ill*'  evf,  wliHi-ii  ihcy  t4ik«  the  appcarauce  of  th«  Iwarda  of  a 
ftfithcr.  Thoi^f  on  thif  inside  of  the  ariuH  arc  Hccuiingly  mudi 
■bortiT  than  those  <>n  the  outside,  and  Conn  httio  bniahcs 
pointing  upwanl.*  Both  amis  and  setto  are  commonly  held 
D)<>tiotilc)iN  ;  yet  t)it*ro  is  a  manifest  vortex  iu  the  inclosed 
;  for  siimll  /»'/'/w«W'(  approaching  arc  presently  drawn  in, 
art*  dn%fn  alwiut  iu  the  ypaco.  They  can  enter  readily  at 
kD  portJ*  between  the  amis ;  nut  cannot  get  out,  for  if  one 
approftchca  the  arms  from  witlun  it  is  seen  instantly  to  be  ahot 
h«i:k  tovuvU  the  centre.  At  lirst  1  presumed  this  chan^  of 
direction  to  Iw  a  spoutaneouH  motion  of  the  impriiKHiod  aninud- 
t-uhvt,  for  they  were  active  wayward  Momwla ;  but  1  piirooived, 
aft**  a  while,  a  httle  inauiniate  atom  liavo  the  t<aniu  action; 
mud,  after  «ome  cai-eful  watching,  I  foimd  that  it  van  caused  by 
th«  Knim ;  a  ininutCj  tremulous,  and,  as  it  were,  spaamodio 
ware  l»«ng  nocn  to  run  along  the  neftreat  pt^ncib*  at  the  iuBtant. 
A  ^Ughi  jar  ol"  the  Ktage  or  of  iho  table  will  produce  a  similar 
along  all  the  jwnrda  shunltaneouidy,  as  well  aa  a  moracn- 

^    opening  of  the  nmi-cmwn.      It  is  cleor,  then,  that   the 

<ii-tie,  crossing  each  other,  wno  os  a  h\Hng  iic-t,  which  admits 
the  prwy  to  enter  without  resistance,  but,  if  tA>uch(;d  from  wthin, 

•  I^  ilii:  iluiAit  lUt  ihf  »t«  im  plunUwl  in  a  panulftr  »tnituni  Mt«n»l 
la  ■  ,  ffwMi  which  i1m,7  are  detochoO  ii>  Imndlca  when  wihiccUd  v» 

*I.  ■  . 
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vibrates  in  such  a  way  as  to  jerk  the  touching  body  with  con- 
siilcrablo  force  towanls  the  centre  of  the  contained  area. 

Tlio  presence  of  tinimalcalos,  especially  if  active  and  highly 
c\>Ioiireil,  such  as  those  of  the  genus  itl'^rinjh-ua  or  Ettgh'tuij*  in 
some  abundance  in  the  surruunding  water,  gives  rise  to  as 
instructive  and  entertaining  spectacle.  One  by  one  they 
quickly  acciiiuulute  in  the  hving  trap,  and  a  dozen  or  twen^ 
inay  i.>tteu  be  seen  ismmining  about  in  it,  till  one  after  another 
biH'ouics  eufiulphed  in  the  deep  cup-like  mouth-funnel  below 
the  iirni^.  AVhcu  once  they  arrive  here  they  rarely  escape;  but 
the  whole  i-ontents  of  the  arm-trap  are  ot>en  lost  at  once  by  the 
sudclen  retractii.«i  of  the  animal  into  its  case,  when  all  the  prey 
an'  let>  Iwhind  free  to  esca(>e.  Hence  it  appears  that  the  victuna 
are  r^'tained  within  the  arms  by  the  vortical  current,  prodoced, 
proliably,  by  the  cilia  which  line  the  mouth-fmmel,  whose  action 
IS  i.vi-sIstout  during  the  extension  of  the  animal ;  but  that  at  the 
in<taut  ol'  n'trai-'tion  the  ciliary  \-ibration  ceases,  the  vortical 
cnrrtnit  is  intenuittod,  and  when  the  arms  are  drawn  back  the 
^[onads  nnnain  where  they  were,  there  being  in  chafc  instant 
nothing  to  pn.'veut  their  prt.*sing  between  the  tips  of  the  arms. 

Hilt  when  oti^v  the  prey  pas--;es  down  below  the  area  in  qaes* 
tiou  into  the  month-funnel,  which  i:«  formed  by  very  contractile 
walls,  a  sliirht  ivnstriction  takes  place  in  the  neck,  which  haa 
the  t'ttVvt  of  foreing  the  5[onad  di>wn  to  the  mouth  of  a  capa- 
ci«nis  i.Tv^p  or  i --  c-  *,•<'■••' I ■'.*  i^plato  iii.  '■' .  which  Kes  all  across 
the  upjvr  part  ot"  the  KhIv.  Here  a  sv^rt  of  swallowing  motion 
is  -kvii.  and  the  prey  passes  wirh  a  gulp  down  into  the  cavity. 

This  crvni  is  tlinuinl  of  thick  ir^nular  walU.  which  mn  up 
in  V.i^h  I'p.'tvsses  on  the  dor-^al  and  ventral  «ides  to  the  bases  of 
i\w  Anr.s.  Within  the  vt-ntral  one  <  i'  thew  processes,  at  its 
upr^r  t-xtr\.'ni::y.  i-*  iiiclo-Jod  a  !'.'.-::;:to  cU-ar  oval  body,  perhaps 
irlar-.ii'.i'ur.  TIu'tv  is  an  irr<:'sn;':tr  n.-w  of  similar  but  smaller 
l''-'l:e'i  mvir.ir.g  roiitid  the  i.\'l'.ar.  A:i  opaque,  ill-defined,  cloudy 
::-Ass  is  >,v!'.  o:i  e:ich  side,  evidently  resident  within  the  walls 
o!":he  ».T^':'.  i"  :!o  wis*'  pri'diiii^'t  er  arttvltxl  by  its  contents.+ 

At  til;'  '■■'wtir  Tvirt  and  t<'wsn.ls  the  dorsal  side  of  this  crop  is 

•.>'a^\-\i  the  v.!ast:>.-atory  avtvir.»:us    ■.•■Ate  iii.  ■■'.  which  consists 

■  ■?■  :V.o  i^rvi-"*"}.-  ;:iws.  evidev.:!y  i-.iiNvMo.l  in  the  wall  of  the 

T^y.  w  -jC-:^  'Hv'y  iv,  its  i^^v-.:y  with  •■.;:  av.  cr.^'osir.g  niOMttur.-^ 

*  r""-:M  frv..*  *:\-  >\:<.  x:^■■i  "-v  ■:..*•;;.■  .■■:«r«^rs  :.■  V*  "pptophTtes."  or 
',■■*■■■.   ■%-*■■■  :t.'.  j\,^"-:s, 

-'>  l-^r-"-  ■*i*>"^  "■"'^  -'"  -■^  ^-~ ->:■'.  -Kiti  ;-~7  Vr^  Vr:*:Ie9  baring 
'-■'.-iT*l  ; \:r-".  t:  ■*.  «?.-or  *p**r.  Vv  :v:-.r  r^-KsSAr-.'^-  :■■  ^Kt^•r  uiy.uwr.  to  be 

*  I  VT-j  ■**'i";r:  _'-■  "  '■>:  "".iv ;  .■"  i.. -.*■■,.  :.  -.i--  .\-7>:-i:t;-.ia«  luiiaitilaf 
to:?,  '•i'.-a  -z  ---^z  K-  r'>¥S-»  ,v"itT»  :i'e  >»x  a::--!  »i:^{|  ja^ven  to  the 

ia  zhK  K^tiT-n-'  .-;  }"'  '■    r-:'.v  :'.■:  isv. 
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■■  ■■■^  at  the  npparntn?  in  tliiii  Rpecies  Seem  more 
;  it  ui  but  fair  to  iidd,  Lowovor,  that  ha 
n  t-o  bo  stiswptibb  (if  donbt;  luid  I  can 
iiy  to  the  osceoding  difficulty  of  obtaining 
'mBsfactioTi  na  tu  the  rcnl  structure  of  tlieso  miuiit^*  orgnnx.  Ac- 
earding  to  my  judgmt'iit;,  fonnt'd  on  many  careful  eiamirmUonB, 
uid  that  in  many  ."iMx-impiic,  wich  of  the  two  malU'i  or  u]i]kt  jaws 
eoansta  of  throe  porved  divcr^infr  fingers,  whoso  oitn'mitics  are 
Jilted  l>T  nti  iudi?iit*?d  menibranu  bko  llie  fool  of  n  wut^r-ruwl.* 
iip  lower  pair  of  jawa,  consistB  of  two  very  move- 
^  ii^'lr-Roparated  i-infi'^  shnped  wmipwhafc  like  a  qiiar- 
"^  '  A»,  bat  much  flatt4>De<Ir  and  each  fumiBhed  witli  a 
pitjct'ss,  which  ontt-fs  with  ita  fellow  to  fonii  the 
M'jtliiiut  a  fiilrrmn.  The  uttnii<  is  conuectod  with  the 
by  uii  (Oa.'*tii:  li^^mpnt,  by  which  niRfina  tho  latter  is 
iwl  iipon  nfforirtt-^Iy,  while  the  teeth  of  the  mnilntu  act  on 
prey  iinpri«<>ited  iu  (ho  crop. 
W*t  OS  now  follow  ihe  engulphed,  butynt  vijjforouB  and  active 
Thp  crop  we  will  snppose  to  he  nearly  full  of  Monada,  as 
ticvn  it  to  the  nuuiuer  of  a  hundred  or  uiorv  ;  then  we 
f  bi>w  ftinpic  IK  ita  capacity,  f*)r  it  dcsCciKlw,  with  tho  con- 
pr»'y,  fiif  tM'Iow  the  lovel  of  tin-  jaws,  whWo.  tho  individual 
l»  t.'U  which  the  action  of  the  jaws  has  been  passing,  often 
im  among  their  fellows.  During  lifCj  and  aeen  in  action^ 
•'tt,  or  Iriwer  pair  of  jaws,  takes  tlie  form  of  a  lone  oval 
'"  illy  opim  acro8S  tho  middle,  or  that  of  a  pair  of  shppers 
ifi-Hj  plnocd  heel  to  heel,  uo  as  to  croas  each  other 
i.  ITie  two  malt'-i  resemble  hands  continually 
m  [coring  apart  tho  two  oidea  of  the  box,  or  the  toes 
clipper*,  by  which  action  the  aperture  ix  alternately 
anu  eloKod,  nr  nithor  niikde  to  recede  and  approach. 
Iivii:  'itA  i>f  fhc  crop  como  nacceasively,  but  by  no 

neniia  r>  _  ,  uithin  reach  ol  the  jaws,  and  are  draggo«l  into 

»  Thf-w  pfmitlnn"  the  ifnn»*.  ihf  lower  part  of  whloh  fomu  n  knoh,  in; 

1M  to  xiitrwortotheonlinnnrmcnMtMtmk 
-.  tiinl  L)u<  otffuu  lo  whku  Lbey  nro  sp- 
•  I  itu  111!  tii"ti  I  iUil  in  tlif   ptfurilin;.;  uoU\     1  luay  Wf 

'■n  nf  llin  iif.juirutiix  i>f  lhi<  mouth,  wluch  Is  TC17  complex 
vu  0  I  jKiir  <vr|{:inU'iii'r'N  KhrJkr*,  thr  two 

^i'  inni  Ih<iiI  ilowti  itt  n  rijftit  nngt«  to 

I  <iiiiiifrH  Iu  In'  pln<^^l.  nlxr  ol)  tvulb  sid^, 

,  In  whuh  nwb  tiniiiiiii>r  w  Cwi  by  ah 

_,  ,.    _  -<[ii1(m]  rtHM;!,  Hn<l  fiiHirit  ll» 

r<'  ■  an  orific*  with  n  tnbr  am 

..      „.,l   .....  ).„....,  r,.ii,.) »l>tl 
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tlio  aperture  between  the  sli'pperfi.  Here  tho  nuiUd  P"^*^  "P"" 
the  prey  (suppose  it  an  Hu^Ich'i),  with  rapii)  and  forceful  fonratxt 
movonn-'ut«,  imtil  tliey  fj^'adually  drivo  it  tlirou^  llie  Hpcrtiirt" 
downiwAPtl.  It  is  now  free  from  tho  jnws,  Imt  does  not  paAx 
Luto  the  stoiuacli,  but  couics  up  ni'ouud  (lie  sides  of  the  appa- 
ratus a^iiin  into  the  upjicr  »rp«  of  the  rrup^  and  whiHin^.ir>.<i)iid 
with  ita  companione,  is  preaontly  a^aJn  laid  hftid  nf  hy  the  jaws. 
I  havi!  spcn  llic  pnicess  go  on  many  times  iu  qnick  succession, 
upon  the  same  indi%'idnal  EuijU-ti'f,  whii'h  seemed  \o  sitst-nia 
litUy  daniugu  from  ihu  ordeal;  still,  1  suppose  it  in  Itrtiiscd  iit 
eveiy  turn,  and  thus  thi'  diffostive  luHion  is  fm-ilitnt^-d,  which 
secmii  to  commence  in  ihe  cr<ip.  'I'hnt  the  prey  is  not  cm-\ht.-il 
or  its  form  seriously  altered,  is  ck-arly  perceived  from  the  fieces 
which  1  have  H(»n  coinnoaed  of  the  various  spoeies  of  hSoiuvU, 
Slc.,  dead,  indeed,  una  mixed  with  tm-bid  green  matter,  bnt 
scarcely  ut  all  changed  in  uuLliue.  Lar^r  prey  is  KOinctime» 
devoured,  whieli  cunnot  be  ft»rtied  through  the  «|M*rture  cif  tln' 
ini-uti ;  thus,  1  hnve  setMi  in  the  crop  ot  once  two  Ouhni  (minurv 
but  hijj'hly-ur^uuisud  Hot]feka},  each  uf  which  is  larger  tUun  thi* 
wholo  dtnittil  upparatus.  Hie  coDteuts  of  their  tthell^  appeared 
to  bo  nearly  dissolved. 

Uig«ttian  is  completed  in  a  globose  utomueb  (plate  iii.  if), 
opemnjcf  out  of  the  rrop  helow  the  jaws.  This  is  n  vi-vus  of  rnn- 
sidenibie  capacity,  of  which  the  walls  arc  thickened  by  bciiiL' 
lined  with  Iiir^e  turgid  cells,  of  a  yelhi  wish -green  hue,  which 
probably  Hocrcto  bile,  and  pour  it  into  the  stomach -cavity  while 
uigeatiou  ik  proceeding,  thus  perlonuing  the  functions  of  a  liv>-r. 
The  colouring  matter  of  the  food  itself,  when  ^nvid  green  aoi- 
malculcu  have  been  swallowed,  may  bo  seen  running  in  amon^ 
the  cells,  and  diHUsIng  it  sell' through  the  thickened  walls,  leav- 
ing a  hue  ivhich  is  visible  oiler  the  food  hiw  passed  away  from 
the  lubulur  m-ntre.  This  latter,  the  tnio  stomach,  is  very  dihit- 
able  and  contractile.  It  'm  separated — by  u  CDOAtriction,  or 
perhaps  by  a  i>ropyr  diapliragm,  sometimes  very  distinctly  visi- 
ble, but  not  alwa)-s — from  a  globose  intestine  of  neai-ly  oqnal 
caj»acity,  which  c*.»mmunicatos  by  a  rather  long  nvttiM,  ordi- 
narily  wnnklcd  longitudinally,  but  capable  of  great  expansioUj^ 
with  the  rjimra,  which,  as  I  have  eaid,  is  very  prolrusiJe.'     It 

*  Dr.  Arliih^>  (Priich;\rdV  "  InfuHorin"  Kt).  -1,  p.  -llll)  Appears  to  ooafoobd 
HieinUttinr  vritti  the  rrcinm  in  the  vntiro  cliiiw.  I  lilid,  Iiowever,  no  lUft- 
cnltv  in  (Ustin^i^liiiig,  in  ulnioA  oU  Jtcttferot  a  true  intestjnc',  HitiiAle  Ix'low 
Utf  truA  (li^{r>tii)u  i^iuuiMcl],  firom  a  nctvm,  a  caoal  iuto  wbicb  the  {asml  jsUlei 
is  diBoIuuvcd,  lui^  iii  wUkh  it  occiuitoiudly  rciituinii  a  ffw  uiiniiu-s  Wfoiv  it  i» 
«xiielU>U  tbrouKh  \hv  rtoaat.  By  thii>  Wt  t«nu  1  lucan  the  coniuioii  urlSL-v  uf 
the  digestive  and  the  rvprodudivi-  oi^nui^  I>r.  Lcydi);  coiuidcn-,  and  I  harw 
oooie  l4  the  naiBQ  oonvltuuou,  from  ihi.'  naaie  [)i:euuM.i>,  laj'kell,  tint  ibc  mn- 
pl«4e  and  npid  ni*iin«r  ui  which  the  doacal  orilioe  clo«e:«,  after  Ui»  cxlmitiou 
uf  the-  ftrcol  pellet,  indicaUii  iho  vxU teooe  ot  a  dpbincKir  uiukIl*  tiwtv. 


is  Htuated  on  the  doraol  lutpcct,  at  the  point  where  the  sweQbiff 
Imnk  ahnjptly  iiamiwH  t*>  the  ■jrigin  ol'thc  fuot  (phUv  iii.  r). 
Tbuij  wu   have   fulluwctl    iho  alitnuotnt^  function   from  its 
enoemcnt  to  Hn   termination,  and   hnve  found   thai   an 
'tion,  not  a  Httle  oUborate  and  comptox,  is  provided  for 

Tin?  .S^-yi/f^jin/vrnx  is  a  voracious  foeder.  Kliivnbcrg  saw  large 
'nrirtflii-  devoured  by  it,  uud  in  out*  individual  a  (ItMtiam  jK-rto- 
lAr.  He  also  saw  that  large  infusnry,  SU'itfor,  capttired  by  it. 
ydij^  wiluc"*(ic<l  (In.-  Koizin^  of  a  {rnut  Trtt^hrfvim,  of  Tiirioufi 
other  lupiMunn,  and  of  the  Hiimilcr  fintijWn.  I  hnve  myself 
seen  the  aiiinial  cupturc  mid  de%'Oiir  s^rores  of  tho  Jufnnontb 
alryady  uaiiifd,  in  quick  Huccirs'si'jii ;  aud  on  one  occiiHton  ob- 
wwetT  one  fi'i-dinp  on  the  ynnnjj  of  Vlimrnlnfia  iHifUtifn,  wllich 
Were  being  hatched  in  cuusiderabt'S  numbers  in  the  same  water. 

Trre  RitPiinnccTivE  OKnAye. — Tho  reproductive  orpfans  occupy 
latnin'  Mmsidei*abk'  portion  of  Iho  bulk  of  the  aniuiHl,  mid  are 
'ty  I'orispiciioiis  at  nil  times  in  tlic  adult,  Jnd;^injr  fmm 
^  !  piv-HMine  the  Sh iilmiiorf  jt>t  to  be  dirpcions;  timt  is, 
llh»t  llie  males  and  femulea  are  ihstiuet  individuals;  but  1  have 
[licit  had  any  opportunity  of  detecting  tho  male,  nor,  so  far  uh  1 
j»m  «ware,  has  any  other  observer.  It  will  probably  pmvo  to 
hn'  very  unlike  tho  female,  and  to  have  mueh  the  «inio  fonn  an 
jtlit'  niditncntary  vonng,  bcfnrr  tho  dcv*h<pment  of  th<'  arms ;  to 
hf  i]t'-'*tiluto  of  Tiiiufti(,Tit'.Ty  and  digej^livo  orgHii»,  and  lo  have 
conr^picuoiis  uiiisti  of  (ipiupio  while  matter  witliin  tho  inl4>riur. 
'  rhamct4T;»  mark  the  male  «cx  in  the  Rotiveka  generally.* 
A  lK»nt  or  n»lled  ovary  (plate  iii./)  occupies  the  greater  part  of 
lie  Vent  ral  region  uf  (he  femah*,  within  which  oggH  may  geiu-rnlly 
Ml  vftriniift  stagoa  of  development.  1  have  seen  as  many 
I  eggn  developing  at  oue  limp  in  one  individual.  'ITio 
BDdevelopeil  portion  consists  of  a  elcnr  hhc,  containing  a  viwid 
lular  jelly,  oflcn  slightly  tuH^id,  in  which  ai-c  placed  trantt- 

fir     T.i-vilit;  ni^'ultnifi  lutving  raiirt'l    ittnoDf;  .SVr/iAnHOivn    lltnt    ht  wm 

1  rVMtir>n,  a  vmmt;  u)iiiii.-il  itn-iM-sHin);  ■rfiincwlwl  of  (ho  renni- 

t„  'li  a  pr<ili'»(ad-likc  hi'iul.  niiiiinlimt  nith  four  prujecliiii;  aruis. 

T1>c  [nir  lit   ryn  wrt-    iliHTiiiitik'.     Twu  t-oaBidcmlrli-   tiiliuLir  n|iln>n<lu^^ 

tiT~-vjt.- 'I  fnun  th"  trunk  like  ppjcfts*  of  ihp  licoil,  whidi  weir  oumtcil  at 

• ;  ihi'  cilia  wliicli  »t  l>iHh  ai*  *et  ndiinl  Uw-  tip  of  the  foot 

..  ..  -l,  bnt  wrtT  v«r;  cviilciil  la   llic  nli-loiuFii,  nvnr  \ho  mc  con- 

Uii'  iit<iiii.->,  wfiicti  Iii>  i-i>iuii>li^r>  iiniiiiry.     TJit  juti-t  had  tV  oriJitwiry 

.    Hcmrtilinn?  Imv'tti;;  Etlxo  m-RvioniillyfuuaJ  umrtlHT  vurictv,  wfaivti, 

B-i(h  ilic  litfiirv  of  iIh-  mhill,  luul   live  iiniw,  Init  tma  without  unv 

t  vt-iiiAl  '■a'^iRH.  wltilc  tbf  fivot  ami  \wi\y  vm  entirely  occa^ed  willi 

Intl«s.     If  f'itlirr  nf  thnM;  nlmvniMl  fonnn  wii*  Lhi>  tiiiilt!.  I  cui^cctnro  it 

UlU-f  ;  fif'T  thp  ivrKsenr*!  of  thr  wflirnrmr*)  jmi-s  in  the  fonn»-r  wmin 

le  ihMl  fyrni  fnini  the  umsculinw  wx.    Btill  il  ww  »  rpr7  curioii'^ 


se 
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parent;  highly  t-efractive  globules,  wpuralud  by  a  space  about 
equal  to  their  own  diamotor.  These  aro  tlic  cgga  in  iheir 
primary  rodimentaiy  Mtajre.  The  nucleim  may  gunerally  lie 
dificenied  in  eM-h  a»  a  dtill  Hpot,  sunnunilvd  by  a  bright  space. 
One  of  these  eggs  enlarges  rapidly,  and  gradmdly  bcoomoB 
uud  mors  gmiiulsLr,  until  it  ia  almost  wholly  optiqne.  It  m 
become  well  do&iud,  and  sfttiuines  the  size  aud  yolk  I 
proper  to  the  matiiro  vag;  bub  this  shape  is  not  cx>nHtant, 
being  as  yei  deatitute  ot  a  shell,  Iho  soft  and  yielding  yolk  is 
forcod  into  ever-ohanfiiDR  fonns  by  the  vnrying  prcssare  of  thei 
digestive  auJ  other  viiioura  lu  tboir  pro]>CT  motioui^,  and  iu  tliofl^f 
communiL-al-cd  to  thoin  by  the  iufltutioiui  and  couti'actions  aa^^ 
elongalton8  of  the  body. 

Moanwhily,  ivlmt  is  terim^d  segmenlatiou  of  the  yolk  takes 
place.  The  turbid,  iM;ini>o]mr|tic  m>ms  may  bo  aetai  to  be  <bv'iiif<l 
across  the  middle  into  two  iiia.sse,s,  each  of  these  into  two 
tDOTB  i  and  so  on^  until  the  whole  lias  become  a  iiiulberrj--lil£if 
masB  of  smalt  ecUs.  When  this  stage  is  reached,  the  dull 
opacity  disappears,  and  ia  replaced  by  translucency,  in  which, 
however,  we  begin  to  discern  a  complex  amty  of  orguus 
and  viBoera.  The  egg  now  wmtains  a  living  enibrvd,  wuoae 
movements  witliiu  its  enveloping  Integiuiieiit  as  well  as  thww 
of  some  of  ita  organa,  im  for  exain])Ie,  its  jaws  and  its  vibratile 
cilia,  can  be  diseei'ut-d  with  ever  increa^iiitg  distinctness,  Thc«e 
motions  aiv  rendored  more  distinct, — am  more  roadity  deter- 
mined to  he  proper  to  the  ombrj'o,  and  not  commniiicMod  Ii-miu 
the  viscera  of  thoijarent, — by  the  eiremntitjinct' that  llioeiivel"|Kj 
has  niiw  hard('ncd  U*  a  Hiin,  eluMtie,  perfivtiy  triiut^pai'ent  hht-ll, 
accumti'lyolliptirnl  in  outline,  fi-om  the  internal  wall  of  whieli  Wi 
see  the  embryo  recetle  at  various  points,  wuywardly  and 
larly.  Hesidfs  the  (^irgBiw  1  have  named,  two  eriiusttn 
may  bo  neon  near  one  extremity,  and  an  opaque,  undefmed  m 
at  the  other.  Both  of  these  are  se^-n  U>  more  advantage  by  u 
the  diretit  light  of  the  sun  TOHectofl  frttm  the  stage  of  the  miei 
scope  wth  a  dark  b^nkgroinid.  Then  the  red  specks  come  ont 
perfectly  defined  and  of  the  richest  vermilion  hue,  in  the  midst 
of  the  evunoBCcnt  viscera,  and  the  opaque  posterior  spot  is  seen 
to  be  quite  white.  Thu  former  are  tbo  eyes,  wlifch  1  tiluUl 
Bpoak  of  presently ;  the  iiaturo  of  tlio  latl4,'r  in  not  cerlAtn. 
IV.  heydig  snpposes  ft  to  be  nn  uriimry  eoucrotion.  It  is  re 
frequently  seeu  in  newly -hutched  young  HoTlFLUAiutd  io  I 
males,  I  think,  always  (Kee  plate  iv.  fig.  a). 

Detblophbkt  op  thk  Bkubyo. — Dr.  Mantell  was  the  Bret 
obaervo  tlip  development  of  the  young  in  Stcphauot-rrttK ; 
in  his  "  Tliuuglit-H   on    Ajiiraalculos "   he   has  recorded  som 
interesting  results  of  his  investigations.     I  havo  iny&elf  veriiicd 


im. 
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iiu  cxowif  &wntiLt.cot.s. 

fi^r  tho   tnoHt   pnrt,  iind  hftve  also  cxu>n< 
[fwik  of  what  I  liavo  Been,  except  where 


iny 


HetwcvD  tlio  most  matiirecl  egg  in  the  ovary  and  the  cloaca] 
[phtiw,  lioa  the  ociiiiictf  a  mouibranous  tubo  of  grtnt  expaoai- 
nility,  bnt  when  not  in  usa  longitudinally  corragatod  eo  as  to 
jy  u  very  slLmder  space.  When  quite  ready,  the  egg  is 
Jlj?  faroed  through  uie  oritiurf,  and  in  a  moment  cacapm 
igh  tho  protmded  rAxiftr  into  tho  intoratic-o  hotwoon  the 
body  of  tbo  parent  and  tho  wall  of  the  onvL-loping  case,  the 
^gclatinuna  sobstunoo  of  which  yields  to  tho  pret«urB  of  the  in- 
Htrmliiig  vgg.  Here  it  1ie«  cloae  to  tho  ctoacol  oiiBce  for  a  short 
Htimt*.  %'arj'ing  from  hjilf  an  hour  to  several  hours,  at  the  end  of 
HvUich  the*  young  is  hatched  {plato  iii.  ij).  In  ono  instance 
which  1  watched  I'rom  thu  diat-hargo  of  the  egg  to  the  hatcliing, 
ibc  ettOkpc  from  thu  shell  took  up  acvcral  niinutoH,  and  appnuvd 
■  kboriona  tank,  reminding  me  of  a  caterpillar  becoming  » 
clwyMdia.  In  general  tbo  liberated  young  alowly  prosnes  its 
my  npward  lietweon  tho  parent  and  its  case,  till  ii  eninrgra  at 
iha  wargiD ;  but  the  one  that  I  have  just  mentioned  maxle  its 
way  through  the  sido  of  tho  caAo  near  tho  top,  h'Tt'ng,  as  it 
««re,  a  poasago  throngh  the  gelatinous  substonee  by  mean»  of 
its  vUiraling  cUin ;  the  force  of  tho  ciliary  cnrrents  apparently 
ohmding  the  soft  jolly  atom  by  atom.  l>r.  Mantell  mentions 
hnrhich  penetrated  throuffh  tho  hothmi  of  the  case,  a  prrjoeaa 
_  iiciiupiod  (.hreo  hourn  l>L>r(>i>u  it.  obtained  freedom. 
A*  fcton  II*  the  young  in  t'n-o  from  the  parental  eoao,  it  i«wims 
Irigoroualr  away.  It«  length  is  now  about  one  hundredth  of  an 
[iaob,  or  nearly  one-aixtli  that  of  tlie  adult  (phite  iii.  h).  Its 
f  bcara  a  mdo  ronomblanco  to  that  of  the  parent,  oxecpt 
ktfaerc  is  no  tnice  of  tho  coronal  arms.  The  front  15  rounded, 
set  with  strong  vibraliie  cdia  ;  tho  body  is  cylindrical,  «'i(h 
DTtransrente  corrngntions,  anilnj^hort.  thick  foot  is  distinctly 
rked.  Tbo  interior  is  occupied  by  a  granular,  often  turbid, 
ttnous  flesh  {surraiff),  in  which  are  placed  many  irregular 
Mcs  {perhaps  oil-bubbles},  a  few  large  bladder-nko  organs 
rudiuienttj  of  the  future  viscei-a},  tnu-es  of  the  five  nioscalnr 
baud4,  which  subsequently  will  move  the  arms,  tho  jaws,  well 
Ibnaed  and  uituato  near  tho  middle  of  tho  Wdy,  two  brilHnnt 
red  vyea  m-ar  tho  IVont,  and  the  opoqiw  white  urinary  mass 
Bear  the  sito  of  the  floaea. 

WaKJn^  swam  giddily  about  for  a  while, — longer  or  shorter, 

I  /mm  a  fow  minutes  to  half  an  hour, — it  becomes  stationary, 

Ihuling  a  rt-  '  n-e  for  its  foot.      Li  the  live-lwx  of  the 

micToscope  1^        11  lyaffixos  itself  to  imcof  tho  glass  HUi-faoe«. 

,Tlo  Bpeciineu    which   I    hare   before   mentioned,  which   was 

SiTihaH  nndifr  iny  eye,  swam  for  c«n  miuutea,  and  then  became 
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pcrmanimtl}-  attached  to  the  upper  glac«  of  the  box,  »o  €aat  ifi 
wAfl  vertical  in  ttd  pMitkm,  with  thn  foot  next    to  the  cyo — »] 
favourable  aspect  for  obsenHnff  the  dcTolojHnt*nt  of  ths  cww. 
it  pTViumtly  began  to  flitate  il:^  IkkIv,  nnil  in  alKjiit  tivo  iiiiutitcji 
from  iU  altftchincnt,  I  perreive<i  a  distint-t  filmy  nnj^  around  it, 

d'ectly  circular,  whose  diameter  watf  about  twiet*  tlmt  of  ittti 
y  (plate  iv.  &g.  I').  The  little  animal  noni'  began  to  lean  nverl 
to  one  side,  and  tlte  ring  soon  had  anotlicr  segment  additiniial, , 
Icwiing  in  the  same  direction  {Af;.  r).  The  case,  for  such  tb| 
waa,  lookiMi  like  two  broatl  liooptt  of  f^asi,  each  swollen  in  tbv] 
inid^Uo  and  aet  one  on  the  other,  but  not  quite  concentrically,] 
nt  leoat  to  the  eye  of  the  obser\er.  It  was  manifest  that  it  ffi 
produced  by  an  cxcn-tion  from  the  body,  owing  its  form 
wm;  to  (he  auimid**  moviuy  rouud  ou  the  Rk*!  a*  on  a  pivut. 

Thn>e  liours  after  the  hatcliiu;^,  the  fonn  nf  the  youo);;  animal 
WB8  elonfvated  and  maggot-liko  (in  another  instance  the  young 
wati  eight  huurt^  in  attuiuii))^  this  stAge,  whilu  others  in  Lhi;  camo 
period  hail  thn  arms  well  fonued  Hiid  fiinitHhed)  (H^.y) ;  the     I 
VB»K  having   the  upix-flmnce  jnst.  described,     ^o  tmcc  of  tlie 
aniitt  had  atj  yet  appeared.     Night   intervened,  und  the  next 
moniin>!^,  rh^ven   Ikjuph  afler  binh,  the  anns  were  bcmitifully^ 
formed,  and  of  considerable  length  (tig.  «/)  ;  the  mouib.fiinini'W 
woa  well  uiiLrked,  and  (Iil-  geueiid  »hape  tiud  become  ehuriH;ti.T- 
iHtic:  the  cafie  had  inert^nNcd  in  dimLiisiunit.     At  ei^itocn  and 
twenty-four  hounn,  I  fuund  the  ann»  be«>miug  more  and  more 
perfect,  and  at  thirty-six  Iioui-m  afler  birth  it  was  a  perfect  little 
Sli-filuimfrntn  (fig.  i"),  the  outline  of  tlu'  bmly  Well  developed, 
the  principal  viceera,  the  collur?«,  the  mouth -funnel,  the  mutKrular 
ei*op,  the  _jaws- — all  distinct ;  iJie  ciliary  wla;  were  now  arranged     i 
in  whoriM  of  pcncilw,  andvibrateil  on  a  slight  jar;  the  "  urinary*'J 
concwtion  behind  reniiuued,  ajjparently  within  the  intestine,  aa^ 
a  Kort  of  meetmiurn.     Indisttnet  trnees  of"  the  opacities  of  the 
cr<»p  began  to  be  diaremible.     In   the  animal  at  this  age,  the 
arniH,   which  have    altaijietl  the    full  pn.>portiuual    length,  are 
carried  iiiueh   titow  divergent  than   usual,  and  it  oceie^ionally 
expands    the    C(»i-<jnal    circle  ncJirly  to  the  extent   figiirot 
Ehreulierg  in  the  adult.* 

*  I  bav«  not  in  «iiy  csue  mhmi  the  flnt  hiiddilifl  or  tlie  <nua  bam  tlie  rouiHlnl 
front.  Biu  Maatell  luentious  (oud  rders  lo  liU  ligunw,  wHirh  im,  liowcver, 
vpry  ii)ili»tiiic4^  a  cliurtvr  of  four  or  tiv«  Biib-conic)tl  pHpilln-,  wliiili  in  n  ymin).' 
thlit^-liuiirt'  otd  wrrc  prr«eptit>l«  **  Kithm  the  body,"  lUid  w  liioh  lie  su[»jvb(« 
ta  havt>  tm-ii  "  Uie  niduucutur  roUlory  orKHBH,"  m  otli«^r  [ilmw,  the  amn. 
Tliuu,  Mgua,  ho  iueul4u»»,  oij^tjr  houn  after  birUi,  Ihc  young  as  bmrint: 
"fire  nianiiiiiUate<l  projectioiw,  fringed  with  cilia  oit  ths  upiivr  i»iLf}:iti, 
evideatly  th«  nKliiaenU  of  the  trutacula."  Thtsfl  Iftttrr  wvtp  dnahtlpw  whiil 
h«  *ii]t)N>M-9  (hpiii  Id  luvp  Itoen,  Imt  in  thn  foi-nicr  iiixlaDrK  I  bnvv  «oUW 
mupicitin  thnt  hv  nicrclv  hiiw  thv  pojnls  f>f  the  bnu-hijil  tiuiBnilar  hnndji  (ape 
thv  fi^.  »r  yMini;  in   |Kiit«  iiL).     He   fi)iiiR«  m  yH  furtbrr  i)ri7k>p>ment  nt 


TUB  CROWN  ANIHAUn-LK. 


41 
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in    the    RonrES*    i*  involvea   in   a   good   deal    of 

ritjT,  as  is  shown  by  the  diversity  of  opiuii)iis  tliat  have 

iwai  ncprcesod    on    them  by  the  moKt   corctul  and  judicioOH 

K'metrm.  I  have  but  httlc  light  ou  the  subject  dtrive<l  from 
e  SU'phtttoetrv*,  and  must,  thurefure,  consider  it  with  rcfiT- 
iw  to  thc  tntirc  plants,* 

hi  iibn'iKt  »11  KoTiPCSA  \herv  i>i  Men  townrd^  the  hinder  ex- 

t'f  the    bi)dy,    riKiiiilly   in    wmlarl.    with    thy  rrhjocn,   ft 

I     ,  wUic-h  i*  ofU'ii  of  conspii-iioiis  sixe,  KOinotiuies  oct'upy- 

g   half  llie  roluniD  of  the  abdominal  cavity,   or  even  more, 

in  Konie  of  Iho  littiriiimti.     It  is  known  as  the  nmtrttrtih 

^4»thirr.     Under  the  oye  of  the  attentive  observer  it  ia  »teen 

lually  and  in!?cnp<ibly  to  bo  dbitcnded^  until   it   attains  itH 

ilimt-nsiyns,  when,  from    its   nttrcmc   clcamosw,  its  woll- 

Fdefinc'i  funn  (which  is  gi^ncniliy  g-lolndar,   or  nearly   so),  and 

■from  the  fact  that   it  pushes   asiUn   thc  suirounding  viscem, 

it  is  very  t'onapiaioua.     No  trace  of  corposeles,  moveable  or 

f>bUiuaary,  can  be  discerned  by  the  most  ciirefiil  wmtiny  in 

ite  contents  j  yet  no  one  can  look  on  it  without  fiNjhnf:^  quite 

aMimxl  that  it  is    distendiMl    by  a   Hnid.     Ovoi-  thc  wallH,  in 

ioate  Bpeciew,  inay  be  disivrued  uuuiltou«  filiuueutj*  iiTOgnlwIy 

mmifyiii^'  rmd  nieun(ii;ring. 

When  t  he  bhiddtT  hao  tittained  its  utmost  degree  of  diutension 
^it  Buddenliy  curitntclM  on  all  bidoH,  and  wrinkles  up  to  a  baroly- 
splibh?  point.  The  nrtion  divs  not,  cKx-upy  ho  inueh  as  a 
)d  ;  mid  as  soon  aa  it  is  uccomjitished  the  progecs  of  replo- 
"Sn  goes  «n  OS  gradually  as  bt^fore,  and  Ih  loUywcd  by  (wntnic- 
I  tioa  in  turn.  The  act  of  tilling  is  ci»nc<l  the  tlinufvl,',  the 
■  emp^ng  the  nijctvlv.  The  periodU  of  coulniction  are  generally 
H'imifbnn  in  the  sumo  individtin],  but  sotuctimes  they  are  very 
H  fir^-KMliir.t  'I'he  nvcraye  inten"al  may  l>o  perhaps  set  down 
at  jj>out  Bfteco  sccoads. 


<i^jr-fuBr  honis,  in  wliirfa.  hovevcr,  ihi^  aiw  nut  unitP  m  mlrHnnHt  an 
unw  ia  the  nuiimt  itatc  in  which  1  toMi'Ttl  tJiPin.  at  M.'vrti  hoitm  nfti-r  Itirtli 
(|>)bI^  iv.^  Tlie  coiiijmriHJii  i>f  ihivo  ilnu  nhiivn  how  rxtrt'incly  varj-ini;  ami 
unovrtnitt  mtv  ihr  |H>mMlK  or  <lcvolo|iinetit  in  dilfcr^iit  iiidiyiHwili,  Thry  diffi»r 
mnUv,  rvoii  whni  tli"  cviivIitimi.H  HjiyMSir  rxurtly  nlikc :  ah  in  ti[irditin» 
Micbed  in  the  miiii«  Uvu-Im^x,  in  ibi?  k»iii«  KiUer,  (rgtu  (he  mine  tmnxl, 
saA  uu  tiw  sjuiw  <liiy. 
*  I  uiiin  hes  my  tnidei's  indol^KC  it  my  'loMriptions  appear  innx^hnl 

^■  —  1  havr  lAlMHir<<^t  to  be  lis  >implc  tta  powible  ;  bill  tnc  Hlhjoct  itflcif 
<■  iui>l  ilitliuilt.  and  (mnimt  lir  Htidentood  witbonl  «>nie  pertuiMl 
n<|.iiiiii<..iii('«  ^«ith  Mil-  oKjitjla  Uiohim'Ivm,  ma  rieweal  with  tlii*  iiiii-rdttcnw. 
Hw  firturr  m|icrB  'if  ihi*  KC-rim,  with  ihnr  fi^nw,  ■nill  1k4i>  Ui  iiutke  thv 
mUni  luiicn  ii)i>rr  inlciltuiblr. 
T  Thpy  rvtut  mwl  nipt<ll,T,  *i  fir  as  my  fsperittjc*  p>w,  in  the  jVcaocvr- 
rvAt ;  Uiiw  ID  Mottocmti  rafhu  Umi  coiitnu'tionK  nrr<  xltotit  Diirlwn  \»r 
mtantc,  and  to  Mtfsliyomrm  faritutta  1  hnre  CMintrd  iwenty-fivr  ia  tht>  iniDirte. 


-i_  ■■■T-:j_i,     cC-lIKCl    ETTIEK. 

1.    *■  ui'.-'T-    1    .   rainr*   Em&l.  irai  uear  bladder, 

I      ...      ;iuj.;'     i".:;.;i;     !.«■    rt-rrai^   tii-   '^Jin^"  oi  ■wiiith  I  have 

r-,it;  ,f..     M". .     i'-    ;,:."-    uovr    i.t--::   uUit  i-  'JKcli  c'leiirlr  lie 

1-  >:.;:■«:■.'■„      Tv  .     ;.;j;.    :i,:-»-.  ;    or.-  iji 'Ln^  ai'Mii:  lilt  pT-.icess,  Wt 

.".■,'•.        :ii-    ;,.l,;ij..    ::  ■  i-u.-"    nzruTl-   lu  entire  riCidy  at  ihe 

•■'•'.Lit-..  -.    11)1,    :ii.  p:v(.v3!  umnoi  "ufr  perceived 

!     ■■■  '..■.;;■:-.    ;  T--_  :.:.;.  .--v.  ;:■    Tj-ii;  tucrt  art  crjieis  equallv 
•■■  ■.<.!■ ; '  !>■     .1.^...    .."    ~'~\  iKi*=:i:r  jii'>iir  i^mnnidinally 

.i!-  '::::■.      ;.•-     ■.l.I:--     :■.■._':.  Hi-,     TTZlil.     ■-Tit;    01.   taifh   Side,  in 

■■  '-         I--   :■ -      Tj:-  '.     :  ■•    Ur.    ii:t=\  iia-i,  f.tnaH  of 

:;;;■■-■..  .     ..   -....--   .;  -   T.    ■.,;:.-    :i.i:_';i^  >  ;T;!;"^iiii'.  iK^jiy.  w  as  to 

■■  -  ..     > .;  I  ;■=!:■.   ^;i;   :   ;;:i^  Lnr-liCUt-fO  i'Ertl'"'pe. 

'   ■    ■..:■--  ; .    ■    ■  •>.ik---    ::;:    ;■:■-.-.  .■  r^iiir  iimnir  iiiid  passes 

"•-■■-       ■    '--    *' —  ■    ;..-■     ■'..:.. ^      -n.:'  -.  ^vw.  niFU"i.     Income 
•■■'  ■■-         :. —    7.    •■-    .-iC.      '    '--.■:  ■■!   (Mi'-'L  ?i(j(-.  bai  in 

■■''"'■  '■  '  ■  ■:  .:"  -.s.  •■  :.:<v.\:—."  Truvt..  jt',»j*f'_i  nnsted 
.  ■/•■■;-■■■■  "  :.■-  ■—.._-..;■.  I..:.::,  — ^^  :.;:■  ii  :-.iii?i.-T  iarzf-iv  of 
■■'    .      ..;:.-   "I.   ■.-."  :■■  ;i.i-.:  .;:-.  -^  iii-  it- 'ir-rtuiL   ■- the  adi- 

-''■      ■  '■  ■"    <■  I'.,'-    ■.„.!-■"       :..  '■.;^  :\    -        'J •■"•  :T)1- iii.l 

'  '■'■'-      ■  ..'•■        *■ ;.        .i>.     -.J- .     '■"    i'*^""    ■.:iii!;>Ti:.    acreemcnt 
''  ■■    :j.."  ■-    :!-■•:■-    -■-.-■i    ?j,:::-i;i,';  ri'v  rm'.H'd  t-:- lieir 

■■"-■''  "         ■■■  ■■.■"'.■•■■;.":■--    ■    ::::  -r     t;;:i-.'?  fniiTf^^t  t-:>  tlie 


>■■.    .;  _■> -v.iiijftiiiy.  [■'«r*'-fi)-t. 


■ ■  ■       ■■'•   -.■■-•-       ■■■■   :'-  "v'..-.r-.:     --  <    -!..l-:      „t.  .  .:  tr-.-t  ■•{ 

!'■■■■  '■/  ■  ■■  ■..'■■.,.,■  ;■(   .,,,         ,,         -(,   ..,!,.,!,:   jt,.i  ,  ■•■tiie  ibe 

'     i'  :•■     ■'.:,■•     ;:v.-.-.  .;    .ic  -".!.■.-  ;iT»"rtn 

■    ■  .  ..■■.!■!  ■  "F-    ■■        ..     ■•  ■".     ir--''.-'  ::>■■>*. 

'      "' ■  '■■    1 ':'::!•■    '  r..:'  i.  ;:!-■    :■-■■  v    ::■;    :>;.:j. tv;.:;*. 

-  ■■      ■.■■'■■    ■■'     ■:■■-    ■::■:•.•■::    ■■-..:■  ■!._•:.•-   m:  ■    tu'-    v-r  '^LtT 

'■     '    '     '         -■.-_.         ,    ■;,  ^1     :,.  1.  •    ■»..;    ,,■...    -      7^,j.-:    ;,-.  1    -■  i:.»[S.*;ti.'^  I'f 

■' '    ''  ■'  "         '  ■■  "'     '■'■"*    ■ ',;■ 'i'    -  Ji"  ^■;•:•.'.-.•>.     Iz  i^i-.i  V  f^iiB*  I  ahi 

'    •■     ■' ■"        •     '■■■■    ■— ■"■     V"'"    -If"-'-    vr.>-L-;  -a  ;,■:,    .;,;h     r  --' M.f  iHii  I 

'  '    ■■ '   '■■"",.    ■     '■'      ■   '■/  -V  '  ■■  ■'•:  ;•  •■'.  ^'1.  .  _'.  -i.  ■  '.f^  :. ";:.;    'a  ur,'.  ir--:!!;!! 

■;    ■      '"    ■■•    ■  .■'■•'■■  »■--■,.->■.■■■„'.<  ■-.  •_   ,-^,„--.;.  ..,..;,  ■.-:.„.s,  -■.  :. -:  al  .-ill 

'"'       "  ''  ■     ■'  :"■••■■■•■:  ■:^  ■■.•■'*    ■■'-'^.■.■.  :-T  ;::r...it  Tij..:..  :"-.!-.■  .■.r->>«.     In 

""'■'" "'■'  '■  '•'■    •■■-.■•.■.•■■ .;..,-;    .  -■.,.   v.;.„  ;.:;,...^  :t^.;;.  ,-5Tj,i  arv 

'  '    ■'•''■'       "■    ' '  '    .'*'•.       I:   ii'ii^mifi/t.i'j'  ]  L,vi-  -.;;-.;.:;. I-  i:.>.''.;_'r.:  Th.i: 

" '  •■'>■<■•' ■•<'    -A  •!.•    -i-^s.;-  J,-   M'.  H  .xi,_v -i-:;,"k-  'f;  IT  ihc 

'.'""'  ■  "  '  '""  ■'  '  "■>'■■  **'■■■'  i  -/.-.)  ],!i.-^\^.W  lif^rr-  ,i!\>  fiv,i>i,i 
.i...J.y  ...  M..  ,.,..„.  .,f  .,.,    ,...,.  ;:,-,..,,.,.,|  ;.,.„.  .,,1  ,},;.  ^.„.:;.i  ^-..iiar.kii  1 

'■,'","'''""!' ',''■ "•"'.  ti.'.j  ;(i.!-.(-iiw.Ujt.     1  }mv^  ^.■!:-Il  pr,  ai  onw  oil 

'1,  ■  ..  .■!  .,!,.■  I  ... „.,.  :,..  .j,r,,,:,,!,,  ,.,,  ,),,.  ,:i^,^ff.\ii(,i,  .jf  i)]i>  Fiipininiiiir 
..  ■.-.).■  fi  .n'ii  •■'■h  l-i.;/ii.,.|,„i,(|y  ,,j,  ,,.„.[,  .j,],.  I  «,»■  another  I.iir  on  iht- 
•h,.:,i  .-,.1.    ^I.iil.    l..l„*i|„..  I,  y,l,  i.„.|    ij.  «;wUkt  imlividiwl    two  al  out- 

l'.Vi,J  Jii.dJ   Uh.  holl'fjti  <J  till:  n('jmj.|j.      (|'|,  jji,^ 
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cnrfaro  of  Uie  fxinbvatilii  binddor,  and  Boem  to  mo  to  nuniiy  over 
it.ptitor'!  -.  Oupof  those  iKvidfutft  wliii-li  wo 

euitarvt  I<ut  which  uruofluii  lii(,'lily  iti.'^tnic- 

f^To  luu  a  lutie  iu^^i^ht  into  tlio  iiuturo  of  tho  tcntiiiiatiou 

yM'  vu-BSfU.     Bxuiiiiiiiiig  a  Bptjciuiyu  uf  Munocrrcti  jM'>xftlH4 

vhidi  I  bad  kUlfnl  by  uiuaiiH  of  the  cumprcHSoHam,  ihe  sudden 

<t\  tht>  tortuons  rt-ypinitoTy  tuW-s  itnd 
;i  (/«>(iV/f )  lianyriiip  JWmi  th«  hi'twl-iniuis. 
>,iil   like  iTUiiiplud  ivnlw,  Cdveri'd   witli  duso 
,  imibiihly  the  cHcct  <jf  CftrrvigHtJon  in  contract* 
;   and  irum    their    postoriop  rcgiuos   jmoh,'/   t^ltori    lateral 
'*"    ■  ']lf,  Hn'  urlrttmities  uf  Wii'W*  hml  vvidtuiilt/ 
.1  thfir  HUuflimmilit.  I  have  never  seen  uny 
tj-  Ui  u  iTiiiiipct-likc  oxpunsion  of  tho  postoriur  cxLre- 
nf  lhi<  tiihi'-s,    nt    tlicir   ontmuco    into    the  liliiddcr,  ou 
'<-#,  nor  Cuu  I  cull  tUi»  luttur  orguu  "a  diluted  sdito 
i"t)        ...:i_il  ends  of  the  two  rcspinitorj-  canals/*  even  in  V^Ve- 
J  -Id.    Kmidl  oa  it  ia  in  this  species  it  nppcftra  to  be  of  the 

tKinirii  ^tructurt'. 

'Thv  iiii-M  n"innrb»hlo  pari  of  the  whdle  appfiratiw,  however, 

ti«  the  iK-rii'ti  of  jiiiniitf  tmimilMiis  bwlies  whirl)  ure  nthidip*)  to 

[tho  n'«jiinitor)"  tuhi-^,  much  like  the  tags  of  rolled  pupcr  wlik-h 

iro  tiotl  00  to  tho  pendent  tuil-string  of  a  bo}'*H  kite.     In  all 

llhc  lar^^r  ItintritKA  the  wtLtdiful  cyo   catches,  from  time  to 

[^mo,  a  tiny  i>t>ji<('-t  tliat  has  a  wavt'Hnff  motion,  like  the  l)icktir> 

Iff  of  u  tinnie.     On«-ti   it  cuiiiiot  Ik>  deteetod  at  alt ;  olV'ti  ouo 

imly,  (^r  Iwn  isuoh  •ilijt.'ctii  aro  caught;  but  in   favuumblo  (tiudi- 

r  miiy  j(i'iu'rtilly  discern  four  on  each  sido  {in  An^luiu'tiHa 

',j-,  ,,.j.    '  Hit  iiioiv  thtin  u  dozen]  attachtid  to  each  tulw. 

Kbtvulierg  was  iriore  Iiappy  in  tho  function  he  aacribed  to 

minuto  orgnns,  (han  in  bis  phvBiolopad  nonienclntiii'e 

He  sayn,  "  Their  function  is  respirator)',  and  they 

pgooH  to  (fills  :  tlie  ircmiUouB  motion  uhsei'vable  is  that 

'iuiitMiT   curopu«ing   thein."     Uere,   howevur,   ho  wan 

laniMlnl   by  tho   dtffirioiH'y  of  his   instminont,  and  «poko  too 

Icoufid.-ntiy   fmm    mere    conjecture.     Tlieir    stnicturn   is  not 

iiinat<.xl.      'llicy   iiro   evidently  littlu   ovate,  ur   pear-Khuiwd 

'Ah,  8oate4l   liy  a  short   foot^Htulk  on  the  re«ptrutory    taba 

projecting  into  Oin  botly  ca>-ity  bo  freely,  that  tiioy  mo 

mrayi-d  hither  and    thither   by  ever>*  niovi'UU'Ut    of   tho  lluid 

,wiUi   which   tlio    iKwly    is    filled.      The    flirkuring  motion    ts 

L'u  to    bo    produced   by  a  single    ciUuiu,  wluch  occupies 

tbo  iiit<'ri«n'  of    tho    httio    tog,    mnninf^   through   its  centra 

Urntrthwin**,  attached    near    \tH  fiTO    end,  and    [jointings  ilnwn- 

ln*c.     A  mpid  wavinjf  movcnieut  is  comumnicatcd 

III,  which   11!  at    plciutura  intermitted;   and   bo   it 

qaito  common  to  8eo  only  ono  or  two  tags  Hickning  ut 
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oiico.    SumotioiDs  the  togs  appear  Irisagalar  or  brottil)^  peeT' 
shaped,  sometimes  nearly  cylinariail,  or  slightly  flliiitii'al.* 

Such  are  the  fonns  of  the  organs,  so  far  as  they  L'an  he 
ateriuincd.  It  roinains  to  investigate  the  function  and  the 
4ulits  Ofeiyiifti.  ^J 

The  Urttt  (fueKtiou  is,  what  hc04:imes  of  the  cotiteuts  of  (b^M 
contractile  bladih-r  at  the  «y8t<«le?  It  is  exceedingly  diffieoM^ 
to  irnce  the  outflow  of  ihe  fluid,  and  I  hove  watched  often 
and  anxitmHly  with  the  utmost,  care  to  detect  thi?(,  in  vain.  Is 
it  diHchiirgen  into  the  <;lo(u'a,  and  ho  eftiised  I'nmi  tho  hikly?  iir 
is  it  poured  into  the  respiratory  tube?),  and  so  passed  into  the 
dy»leni  ?  Analogy  would  letul  unc  to  eoaclude  tho  former  tu 
he  the  case ;  Imtj  iw  I  nay,  it  is  very  difficult  to  nee  it.  (.hi 
one  occasion,  however,  I  saw  IhJH  decisively.  Carefidly  watch- 
ing  a  specimen  of  yi'fomvnttn  dnn'.i'it'i,  having  previously 
mingled  canninc  with  tho  water,  I  ohserv'cd  that  the  region 
uf  the  rcctnni  f^itnato  hetweeu  the  bhwhler  and  the  cinacal 
orifice  was  distinctly  ]>itfrril  out  at  the  instant  of  the  contriir- 
lion,  and  now  and  then  1  discerned,  (jnite  indubitably,  thnt 
the  miuute'r  atoms  of  lloatiiig  CHnnine  were  shot  away  by  a 
dischftrge<lyf/ '''(^(/i.  Thutj  tlie  excretory  office  of  tho  bladder 
was  decisively  pi-ovcd. 

Whenci",  tlu'ii,  conies  the  lltiid  tlmt  i«  no  di^charg^'d  ?  fvjiue 
have  supposed  that  it  is  derived  by  diret:t  nml  immediate  per- 
eolation  from  without,  through  the  clooca.t  Uthcrs  behove 
that  the  nav  \h  (llled  from  tho  lortuoiiH  vettschi.  J>r.  Leydig 
itdtipts  this  hii'pothosis.  He  believes  th»t  the  water  t-niei's  th*' 
guneml  cavity  from  without,  either  by  endosmose^t  *>r  by 
niinnte  orificw  hitherto  undetected,  and  then  mingles  with  the 
productM  of  digestion,   absorbed   through   the   thin   walla  of 

*  Thi-sc  liavc  botfn  descrilwd  ua  of  two  kinili.  1  fiuil,  Iiowi-v^r,  Ikil  lhi> 
Tiiriuli'Jii  di'iJ<'iiil»  on  lln-  iwinvI  in  wliidi  llu-v  urc  vi<?wfi.t  In  ii  Hpriinirn  of 
Hnirjiimin.1  rloniix,  I  oisimtly  nMnimil  ii  very  hjitinfinlnry  vii'w  of  oim  of  tb« 
lajp  ui  'V-  ''»(■  "f  il^  loi¥  "■^"''  wliL-n  it  wus  luaiiirn-Uy  a  fbittnipil  IkmI;.  Tbe 
I riitii^^iliir  t'onii  U,  llii'ii,  lluil.  of  tli''  lliit^tlii'  i>t]l>-t'rlin<ln(»l  llinl  of  tlw  v^ige. 
Colin,  orrcctini:  tho  c rmr  of  Lejilig.  liu£  uJm)  jnvcn  liiin  expUiuvlioii. 

t  Mr,  T>iilnTn[iV  siAi;;^-*tj'  lli:it  iIm-  MiiiIiUt  ilrair*  in  wiitcr,  ami  pxpeU  it 
iipiin.  li)'  tht-  clihmil  orifiii",  liiiil  that  it  tx  by  liringin^  thf  hlooH.  hy  mcnm  r4 
llw  c'iliitry  inovfiiiPiil'*  of  the  Ui^,  into  iiiiTD^iUittv  coiiliiel  ItiiP  acUcatc  mnii- 
bran-iai  wull  of  tIic  f«v  U\U-rv<nvn^)  with  the  nir  of  llio  wnlor,  Chut  MerHtion 
Of  ieit|>ir»li»u  Ls  {M'rfonueiL  M.  I'erly  adupte  thiii  oxjilanatioo.  Dr.  Colin 
liclicvo*  (hut  he  pnivtvl  thi.'  rxijit^nw  of  thu  incoiiiiit;,'  tunviit,  Aa  well  »»  of 
lliv  uIUl^>iu;;  one,  iii  Brachiotiiu  mililari*,  n  xpecieii  jwcnhnrlv  fnviKiraltle  f»r 
olwrviiti<>ii,  oil  (KTouut  of  llw  citoruioiu  (l<.-veIi>|iiu'Jiit  of  tlie  tilniiilir.  Oti 
Iiiii4{liii8  colourijij;  nuillcr  vrilh  the  «at«r,  <  'oliu  Muya  Lv  wituoaMl  un  invon) 
ciirmit  diiiiti^  cHch  dilAljitian,  and  Kii  outward  one  oucwdi  iu:i  of  cuntr-Ktion, 
altenMt<,>iy. 

X  HrtdotmcM.  in  Unit  l.iw  liy  u-hii-h  a  Uiin  finic]  i^ikhi^  ihmii^ti  it  incinblUDC 
to  iuiii^>  with  n  ilcniwr  fluid  incloonl  in  it.    ii}l  a  fnlljr  itncrihnt 
I»p«  ua  "  TIm-  I/>w«ct  Fomiif  of  Lift."— Kr>.) 
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Itlie  iotostinu,  to  funu  ilic  "  vhvUqiieoiu  flnid"  of  Dr.  WiUiantSj 

I — the  atialugue    of  Mooil   in  the  aiiperior   races.      Tlii^  rffftij 

NiaUT  ifl  ihon  dirccrtti  tliroagli  llie  t&gs  by  tlii-ir  open  euclp,  (lie 

[TilinitJons  of  the  ujcIoschI  ribiun  impartinj*  tho  iuwiird  cmreiit 

l-j  it,  and  »o  inlo  tli<>  l»hidili-r.     I  quite  bcliovc  tliiH  to  ht*  the 

tntf  stftlf  of  tlitnj.'s  ;  mid  thori'fi.ro,  tlmt  tlic  rt'Hpii-otorj-  liilifs 

n-iin-st-'iil  the  kidueys,  aiid  that  tlio  lilnddc-r  is  a  tnti;  iiriiuiiy 

llttddcr.     'ITius  in    JNHEn-s,  wlh  which   clnsa  I  oonKidcp  tho 

RimpKKA  most  cla^ely  Allied,  thu  kiduoys  exist  iu  tho  fonn 

uT  ton)?,  liflen  tortuous  tubcH,  ^?iu-i-a]ly  from   fimr  ta  i-i^b  in 

mmibtfr,  and  ofton  tboio  of  roeh  sido  Iviiit^d  l(M>s<^ly  t^-gother, 

j  ID  which  uric  acid  han  artiiiiUy  b(*«  doi<K.-tfd ;  wliiUs  JJi  some, 

M  tin?  watcr-ltfC'tles  {Jhjlic'uht),  (hem  ih  a  vohuninnns  nriniiry 

Iihdder. 

If  thih  explnnatiun  Ije  accordincf  lo  fact,  it  follows  that  the 
re«pir>tary  iinti  nrinar)''  ftincl.iuu»   aro   in   the  closest  rclatioq 
I  wilD  each  Qtlii?r. 

The  Neuviji'8  Systkm. — The  ncpvons  mnttcr  in  this  cIbss 
euiita  in  a  rtimirl(fil»ly  conccntrat^xl  and  wmspicntjus  form, 
i-uDiiUluting  a  cerebral  nuww,  wlii<h,  for  its  pruiwrtiouat* 
Tolamo,  may  coniparo  with  tho  brain  of  the  highct^t  Vektk- 
tUTA.  One  ia  amazed  to  Hud  such  an  orpin  in  the  lowest 
type  of  tilt-  AiiTK'liLATA,  so  eumiJact,  so  well-defined,  so  lurgc; 
uia  it  \^  not  withiHit  comiidcritLle  bcsilauey  that  we  are  induced 
tDiidnill  it«  ri^Iit  In  a  ccreljnd  clianietcr.  Yet  tlieri-  can  Iw  no 
rraumnable  doubt,  tliat  such  it  is.  Its  position  in  thn  antuHor 
jion  of  tho  animal,  and  nsually  with  u  dorsal  o-spect;  list 
3unded  untlim*,  and  compact  ti^ui-o ;  it^  |;^'yitth,  grauutar 
texture*;  and,  in  particular,  tho  connection  with  it  of  the  eye, 
ia  invariithly  xcrttcd  like  a  wart  upon  it,— reveal  its  tmo 
ter,  whi^'h,  tto  fur  aii  I  know,  ha»  nut  l>c<;u  ijuvstiitDed  by 
any  obBorvcr. 

I^eydig  docs  not  recognize  llie  brain  in  SfephaHocrrt>»  ;*  yet 
I  find  it  clear  and  indubitable,  though  Fmall.  (PI.  iii.)  It  is 
{ilacrd  on  tho  dorsal  {tide,  just  beneath  the  scttond  (Mllar,  Uuliind 
UiL>  Upper  part  of  the  crop,  and  immediately  beneath  tho 

^  I  do  not  inenn  tbitt  he  has  not  dracrilwd  nii<l  fit,nire<l  tlw  ur^n,  Imt  k« 

\VA  tttioffxaf  \Xa  riiDctinn  av  Xu^wxAapy.     I'ndpp  tlie  title  nf  '*RpNa«] 

br  hw  iImmv  words:  "  liiiini-tlbit^ly  over  tbv  crop  is  foun*)  m  ffl<tiotiin>, 

3ue  uf  wliiirlt  is  iiiifciiuwu  to  mo.  H  i»  ii  j!ro4ip  of  vcsloltti,  clonr  m  wulcr, 

I  UwHIht  form  u  IxHly  tt*-!  line  in  >lkuii-ltT,  which  ojwua  by  »  aliort  liwl 

ill  tht  ctilii-lp."    This  i»  cu-itiiinly  the  lirain.     It.'«  pmitinni  ila 

I  neit'-  I  niL-tun.'  with  the  Imiin  iii  olhrr  Kotifkra,  luid  the  itvMliiig  of 

1^  I.  <  lit  oil  iu  roluiidtly,  nliich   I  hiivo  <lieliurtly  mi>ii,  Imve  tio 

ionl.i  <:tit.     Tbi<urlfivu  huulhidcM  to  IK  iMinUlvk-d  l>y  nhjit  1  I'elieve 

|ta  tf  Hiiu-iiit^i  •iritU:x«iti.-lj}jJaHdbna,nnil  lijnn  actoU  antriinfl  in  SiAamfnatik 

iawtaUi,  U\  which  ainftcular  »nd  ivervoim  threads  gu  direct  firuui  th«  bniu. 
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interment,  which,  in  Bome  specimens,  makes  a  veir  distinct 
bulging  or  tumour  to  receive  it.  Indeed,  the  form  of  the  opgan, 
wliii-h  is  vertirnlly  pear-shaped  or  ovate,  is  always  to  be 
tmcotl  in  the  exterior  outline.  Its  substance  is  delicately 
(rranular.  1  havo  not  been  able  to  trace  any  nerve-fibres  given 
otV  from  it ;  but  around  the  frontal  expansion,  just  at  the  base 
of  the  anns,  goes  a  band  of  substance  (pi.  iii.),  evidently  veiy 
ditferent  fnnn  the  nuiseiilar  bands,  and  apparently  not  vascolar, 
which  is  eonnected  by  branches  with  another  broader  band, 
tliat  passes  n^und  at  the  upper  collar;  descending  branches 
and  threads  go  fnim  this  also,  and  appear  to  pass  to  the  walls 
of  the  mouth-funnel  and  crop.  These  are  probably  nerves.  I 
suspect  there  is  a  nen-e-thread,  which  passes  centrally  through 
the  emin.' length  of  each  arm.* 

On  the  uj^per  part  of  the  brain,  and  on  its  anterior  (or 
ventral)  surface,  Uniking  forward  across  the  crop,  is  seated  a 
minute  but  well-deiiued  eve.  By  transmitted  ligbt  it  can 
searv'ely  be  detectwl  at  all,  and  hence,  probably,  it  has  been 
usual  to  c<^nsider  the  on»an  as  obliterated  in  infency;  but,  nnder 
the  rays  of  the  siui.  tlin>ini  ou  the  object  by  means  of  a  con- 
denser, and  n'tleeted  tWrn  it,  the  eye  comes  out  sharp,  distinct, 
aiul  K-siutifiiUy  rv^l.  as  if  a  globule  of  rich  opaqne  vermilion  had 
Ihvu  plai."t\l  among  the  clear  pellucid  Hesh.  I  hare  no  difficolfy 
in  tituiiiii:  it  in  adult  speeimeus,  by  this  mode  of  examination. 

In  the  newly-hatched  young  there  are  ^'•■■  eye-spots.  How 
thest'  UxHime  ehanj:>\l  into  the  single  eye  of  the  adult  I  do  not 
kiii'w ;  I  susjHvt  by  i\\*les*.vtK'*.  I  have,  on  more  than  one 
iwasiv>n.  stvn  *'.  ■  eyi'-:«pv>ts  iu  a  mature  egff,  of  which  one 
was  !'.Tim;ie,  and  c'lder  the  other*.  I  <hoidd  have  thought  it 
,•»!!  »iV"de'.ital  mor'.srrvisuy,  bnt  that  I  remarket!  it  in  two  eggs. 
"Iliey  wen;^  r.or  prisiiiatie  •sis^t-',  n-^r  oil-bubble?,  but  globnW 
s(yvks,  .'!*  eT\*o,ue  rt\l.  Stvn  under  sunl?irht.+ 

Tiiv  X!vat:ak  Sy-sttii. — Iu  it*  morv  pronunent  featni«s, 
this  is  very  .usti-.;v-;,  A  v.iv,s^-v.'_-tr  band  rrms  rv>and  the  frontal 
»Vsk.  a:  tV.e  K-ks^>  of  rUi-  s-r.s.  :  •-■.lir.g  a  '.ow  arch,  or  bow,  in 
:V.:-  <»;"  .:"<.\-wh  :ir.r.-:\-i>t\  To  :r.:s  a:-,:v.:lar  t-and  an?  attached 
s::*.-.-^  ■.ir.ir-'".e.-'Al  'tvs'.-.iis.  wV.i.-h  r.-.::  :hr,urfi  the  whole  length 
t<  TTo  iwtv.  l*hes>e  are  *s.s,X"*.sc»xl  '.r.  iviiT*;.  running  5ide  by 
*'»^' — ^vv  Vrti-^  ?r.  a:'. — t-a^"h  Mtr  e\»,.':'y  I'-^rresponding  to 
*:■.  Ar.:-.  ■".  .v.r-.v:;  v..  R-*.h  y«:r  K^r-s  :-■  «tparate  at  the  level 
li'  :>.:•  ".y-,vr  vv'."-ir:   a:..'.,  hsviv^  i,v::  c\=£tv;ed  by  a  abort 
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tnatrene  twiid  unmrdiatoly  iiA<7  the  roTrnnoncoTncnt  of  the 
dnvicmtiun,  the  tiidif-iJual  uu»cle-l)uads  joiu  tlii?  BDiiular  band 
^A  ntaoUi  pulntjt.  >Sucli  Ht'ciiiii  thi?  usimi  order,  but  it  >h  nut 
^■iTMrilblej  far  in  Rnmr  Npf-nm^ns  I  li&vo  aeeii  mu«cle-hniidB 
BwUefa  aoem  to  nm  down  direct  from  the  ioti-rvalH  or  tho  anna, 
fvUhout  unitine  to  form  pairs.  The  ItmgitiiiUiiiil  iniis^-lca  pn«B 
tiuongb  tlio  foot,  having,  us  I  stijspect,  an  inKt-iiiun  tutu  tbu 
wftUfl  of  the  body  uuv  the  origin  of  iim  lui^mlR'r,  by  whose 
kid  the  foot  con  bo  thrown  into  Htrongly.nuu-ktH)  tmn«TerM 
igntionif. 
Bfwiduj  tho  nnnuUr  bond  inentionctl,  tbpre  is  another  which 
pK^  "  the  neck,  nu(v>nnoc't»?d  with  thp  longitndimil  wrioSj 

•t  til  '  f  the  firKt  colliir;  lind  tboru  arc  threads  which  ure 

irdntmcl  lie,  and  therefore,  I  presume,  mnwulor,  which  pass  from 
hi  to  Hide  of  tlie  walk  and  piixre68e«  of  the  wouth-funud.     I 
■e  not  been  able  to  trace  any  of  tho  special  masdee  of  the 
tnmk,  though  doabticu  nich  exist. 

I'  I    I       .  u]n>a(]y  alhidcd  to  the  tondcnry  of  the 

St'i  ■     '  .ISO.     One  curious  muUdy  it  seftiiH  rnther 

mtgoct  to.  The  loot  atUtnnatets,  and  soon  anjieors  to  be  dis- 
tolrinff  m  some  fituiti.  WHien  the  diBsoIution  haa  extended 
tlu^m^h  ltd  thickness,  the  animal  draws  up  the  proximo]  portion 
■■tain«t,  and  thus,  having?  now  no  c*>nnexinn  with  the 
i«  i-aftp,  becnine-S  fppc.  The  amis  nmv  Ucoome  fi>cble, 
Hui  QUI  uo  lunger  maintain  their  beautiful  mitre-like  form,  but 
rxpand  widely  ;  parta  of  the  viscera  bIho  oppear  disBolving-,  and 
Kimetimca  thc're  is  a  protnision  of  the  intentinM.  Tet  strong 
'  Ticractions  of  the  body  and  vigorous  working  of  the  jaws 

.1  go  on,  twelve,  eight/Tn,  or  even  more  honnt  after  these 
iniiptumn  havL'  inanifi'«ti.Ml  tln/ni selves,  At  length  the  armJi 
ileaiT  at  the  haf.e,  and  iieeonie  Rr-i^arate,  when  one  part,  of  euc-h 
nretu  ont  into  a  largo  bhiddt-r,  uoubtlciw  by  tlif»  expanftion  of 
the  giWM  foniMMl  in  decomposition,  and  reveahi  an  item  of 
wractarp  which  is  not  diHcernible  in  healtli.  'I^rough  the  centre 
(if  tJie  Kwollen  part,  runs  longitudinally  a  cord,  which,  fi^>m  ila 
Itnaahir  appearance,  and  its  reseuiblance  U>  the  bauds  that 
pMS  round  the  head,  I  jiidEfe  to  l>e  ncn'ons  matter.  Tlif*  nnns 
mmn  peculiarly  liable  to  disorder.  Often,  towiu-ds  the  extremity 
ofonej  minute  bubbles  appear  in  the  subtitanee;  thcHC  iucreoae 
in  namber,  and  take  the  appearance  of  a  congeiieH  of  minute 
black  Hpecke ;  eocu  tbat  i>art  of  the  arm  sloiigha  off,  and  thus 
it  k  common  to  sen  a  Nli-phanoferoa  with  one  or  more  arms 
(«daectl  to  8tump«i. 

The  arms  un^  capable  of  Umig  con»trictt?<l,  bent  nearly  at  on 
ugln,  or  drawn  up,  with  clone-tiet  wrinkles,  into  a  very  short 
ipicv.     nds  htst  process  sometlmea  ocenrs  with  one  arm  alone ; 
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eometimes  wi(li  all  at  once.  Doe  in  my  posseMon,  from  « 
perfect  crmdltion,  j*(>  shorteiieil  nil  tlic  vxm»  (tiol,  hdwover,  while 
under  my  pvt),  tlia!  tln-y  were  rcilnccil  to  tlii>  m«*rf^st  nulimentt 
or  t»I)en*len,  iv tuiuiii^'  u  fiw  of  tlic  ]K'iicilH  of  setju  ;  und  though 
tlie-M  aiibsequontly  IcnfjfthcMKKi  u  very  liitloj  they  did  uot  become 
iioruial  aguiii. 

Of  an  individual  wliieh  I  had  Pound  in  health,  tbo  fitot. 
the  next  Any,  sqiamted  it.*«'lf  from  its  ntliwliniMit.  by  the 
(dontfhiii.t,'  cif  a  jwrtlon,  teiivinff  a  ragj,a-<l  e<lgf.  The  Itcwly  did 
uot  n-itlidmw  fnitii  the  I'lise.  The  IcMtLweiit  im  t^i  di^ulv»;away 
iiinvuriU,  ill  :i  vei'y  m^|;ed  t'oiin :  nlKvut  the  thii'd  day  tho  u-iiii|^| 
Ikk'uiiio  Hhninken,  f\i\t,  uiid  dist(.»rt(>i).  The  ttetiu  were  nawHevi^^ 
to  I>e  of  grettt  leii^.h ;  they  \-jbnik'd  sttll  when  jnrred,  nnd  imw 
and  lliuii  Rponlaiieoiisly.  Cndei- these  circuniHtances  the  nature 
of  the  vibration  wu.s  t'nr  ninre  diNcemiblo  than  in  health,  i 
could  now  distinctly  see  thiit  e-acli  fn'tn  bent  latonilly,  und  then 
atraiglitened  itseil"  like  a  whip  s^uiacked;  the  (lexton  was  pet^ 
formed  suddenly,  the  extension  grodiuilly.  I'ho  flexion  appear 
to  be  fi-om  sourfi  to  west.* 

'Ilie  iminml  in  not  ditlieidl  to  Ttwp  alive  in  Jaw  of  fresh  wntor, 
exposeil  to  ttie  light,  but  j^mrdod,  of  cfiin-jie,  from  the  liottAtt 
rays  of  the  sun.  The  wutur-plunts  un  which  it  \ives  attached 
tut)  essential;  but  ihcHe  need  not  be  rooted.  Fragments  of 
Mjfriophyiluui,  ('fnifop/njKum,  yUella,  Voianioijcton,  Jkc.,  may  be 
detached,  oiul  will  continue  to  livo  and  grow  while  Rubmcrgcd. 
I  have  kept  Strjihouor/'niM  for  five  or  six  weeks. 

1  do  not  know  any  other  locaUtiea  iu  the  UritaMh  Isles  for  the 
speeie.s  than  lliuse  whieh  1  have  mentioned.  Hut  it  is  widely 
f.l)read  on  the  continent.  Kichhom  ("onnd  it  at  Dantzic",  exat-lly 
a  ceutury  affo,  nnd  lijfnrcd  it  in  I77D.  Khrenbcrg  rediscovered 
itnenr  Itertin  in  I^^jl^nnd  afterwards  Hovf  it  on  several  oecaaionit. 
Woi-sse  met  with  it  once  «t  St.  Petersbui-^.  Perty's  Strj>ha}io- 
ci-rnit  •jlofmllfit  fuuml  by  him  in  Switaorland  (in  tW  Todteusee, 
on  tho  Griinselh(>he),  was  probably  only  a  defonuod  ond  diseased 
specimen  of  fi.  EirhhoniH. 

Buch  is  tho  history,  ho  fur  as  I  have  unnivclled  it,  of  the 
largest,  the  rarest,  and  the  most  elegant  specie*  of  the  class 
ItoTii'EicA.     An  cxijuisitti  form  it  i:^,  and  one  whose  structure 


*  I  u*u  Utile  modi-  of  iiirlicKliti;;  rirerilar  motion,  l>ecouse  H  i»  prrciso : 
havi;  i>dI,y  to  HupptMe  tho  \t\imc  at  thi:  rirclr  tii  lie  hnrin'mtAl.  anit  iiu  hiuImI 
can  [tcituttlil)  bf  iiinik'.    Tin-  "niiitiry  plinu^, "  from  left  tn  riylit."  or  ««  veni^ 
h  hweiiiiilf  iinii  nniliij^inilfl,  lincaiis*  **  iif;lit"  Ami  "  Icfl"  are  o/nionU  iMiiato  of  » 
circle,  iiiiil  niotiou  fniiu  out:  I"  tlii;  other  iiiaj  be  iu  ojijHkiin^  aii^ctionx.    If  In 
(Imcribe  the  ma'ti  apparent  moiion  iw  "  from  Itft  u>  rij(lil"  is  iiiwllipble  ■witk 
o»,  it  in  ouIt  bccanso  a  portion  of  the  virdc  ia  WneaUi  the  horiton.    At  iImbi_ 
Iii>lea  it  woara  be  c|[Ut«  nnibigiiow. 
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uid  baliilet  will,  I  have  no  doubt,  abundantly  repay  inveitigatioii 
by  carpfnl  obaerrers  with  good  in8trumviit«,  as  there  are  many 
>iuta  iu  iu  eoooomy  on  which  we  need  furtbur  lij^bt . 


EXPLANATION  OF  THE  lLLt"STRATI0N8. 


jFUTB  IlL  repreacaU  ao  adult  ttaale  St^Jumoeeroa  EidAonii,  mttgniRcA 
i'hmAni  diameters.     A  fDmng  one,  jufit  hatched,  is  Mwn  within  Uic 
'  puvntal  case,  irorking  ita  way  iipwanl  to  liberty. 

PlaTb  ly.^MvfauuoqibcaU  and  devvki|)iuriil  (>rtli«  itaine.  Fig.  ii,Th«  «g|{ 
jmt  ready  for  hnicbitiK :  b.  The  yoim^,  tiHeca  miaut«s  ufl«r  butb,  pcniuia-ntl}> 
•UadKd,  with  tbi*  fint  dcuentM  uf  ihv  auM  depoaltcd  :  r.  The  saine,  tvea^- 
Ste  minaUs  old.  with  a  aev  Bcgnent  to  the  case  :  il,  Another  iudtvidtuO,  four 
boaa  old:  f,  Oii«,  thne  boun  oliL   The  ticvolopmetit  ta  these  twA  Li  at  alMiit 

tUw  Kuufi  potiit,  but  that  of  iJtc  ea*c  in  e,  lhouj{li  the  yoiui){er,  is  mllier  the 
Hiuiw  a(]vaiii.i'«l :  f,ff,k,  lnt«nitnliiit«  cauclilituu,  from  mix  to  twelve  kouni 
•hi:  i,  Th«  ailull  f.>nu  perfidy  ik>vulu]>«<l,  at  thirty-sk  houn  after  birth. 
Fi^t  b,e,e,y,  nad  i,  n-^micai  the  tauut  iiHUriiliud.  la  each  fi)<itre,  the  foot 
(/  the  itnitiiAl  mttst  b«  tuiilentood  to  be  odburenl  tu  the  fttrtlur  xurbiee  of  a 
[iktr  nf  }:la>«,  .ind  Uio  cum-  Ui  l>e  atlache<l  atDiind  it,  no  that  both  auiiual  and 
caw  project /W>ii»  (/«  ej*. 

¥vr  rbDer  inTaniiBtion  on  nil  thai  hiu  iMtti  )>iiblbAed  oouoemiHg  tliia  specica, 
Ftbe  nader  b  ref^md  to  Klir^^iilMT/i  Mriijuir,  is  Iho  "  BerltQ  TcawiacUMU* 
fcr  Ifai,  an-]  hu  "  lufhalam-thicrGh'-ii ;"  lu  Dr.  Mutitell'*  "  Tli<)ii^hts  on  Atii- 
■uricnilrN,"  ail*)  to  lit.  pRUUt  I^ydiK*''  iwliuinlilo  Memoir  on  the  fioTiFKlu,  En 
Sittuli)  niu)  KollikcrV  ■*  ZMttf:hnfl,"  fur  duly,  l»M.  Ilii)  n^w  eaition  of 
HntdMr<l'4  "  InfitM^ria"  <IMJ)}  contuina  a  mliialJe  uiininary  of  the  roiearcfaea 
nf  the  cuotiucotul  niraru  on  the  wbuL  cbm,  uicludiny.  of  eouree,  the  prvMUt 
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THE  LOWEST  FORMS  OF  LIFE. 

VEGETABLE  UFE-THE   "  PROTOPHYTA,"  oa  "FIRST 
PLANTS." 

BY   TH£    EDITOB. 

THOSE  wlio  have  never  witiicasod  llie  boantiofl  of  Uie 
niicroAcopif^l   iroi'Ul    caii    foiiu    no   conception    of   the 
aotoniahuu'Dt  and  deligbt  uflbrdud  by  ibe  iintt  gtanco  into  tliu 

It  is  nearly  ton  yotwA  since  I  experienced  tliis  pleaauro,  but 
I  recoUoct  the  oirciiuistanoe  almost  as  tlioagh  it  were  yesterday. 

My  instrument  )md  cost  me  about  ton  shiUinfri,  and  t  he  suh* 
stance  that  I  lirst  examined  with  it  waa  a  little  of  the  green 
Bcmn  Proni  a  water-wHtorn  behind  my  house.  To  find  in  this 
suspicicius-InoVinj?  fluid  myriads  of  bright  green  plobolea  Bailing 
about  swiftly  in  all  directions,  was  an  great  a  surjjriao  to  me  M 
it  was  ufkerwanls  to  h«ir  tliat  wieh  of  tliese  mo\'in{f  Rpocka  was 
&hv'mg  I'liiiif,  endowed  with  the  capability  of  moving  from  place 
to  place  in  Heiirch  of  Huitable  nonrifihrncnt;  and  that,  if  I  had 
looked  carpfiilly,  wmiliir  orj^ini«ms  poiMtes-sing  nwimnj  lifo  would 
also  have  been  visible.  It  is,  as  just  stated,  nearly  t«n  years 
Biiice  I  peered  into  the  mioroacopc ;  and  if  the  novelty  has  some- 
what almted  with  increaaed  experience,  the  loss  ha-s  been 
counterbalanced  by  the  gratification  with  which  1  observe  th« 
delight  of  others  when  they  Brat  inspect  similar  objects  through 
the  more  powerful  and  complicaled  inslmmont  rhat  I  now 
possess. 

During  the  hot  weather  last  Juno  wo  had  on  a  visit  with  us 
a  younff  lady  who  awted  me  on  more  than  one  occasion  to 
"  ^ow  ucr  something  under  the  microscope ;"  and  having  post- 
poned the  fulfihnent  of  her  wish  until  the  warm  wcftther  had 
called  into  life  most  of  the  denizens  of  the  pools,  I  ouu  nioming 
sallied  forth  with  my  ring-net  and  pix-ket  leiw  in  search  of 
something  int^veating,  and  on  my  return  fixed  the  some  erening 
for  the  exhibition. 

As  the  time  approached,  conjectures  multiplied  afl  to  thai 
character  of  the  "animals  "  that  would  be  found  in  the  water; 
audj  immediately  after  tea,  I  retired  to  my  study,  to  investigate 
Itefore  exhibiting  the  contents  of  my  bottle. 

"nus  did  uot  occupy  much  time,  for  my  fiaking  expedition  hadj 
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most  Bacceaaiiil,  and  I  had  little  difficulQr  id  prepw^ug  a 
ibde  tliat  contained  a  variety  of  microsoopictJ  formi}. 

Dtfiplnving  tJiesc  to  tho  beat  adTontaffo,  I  called  our  yoang 
Tuitor,  whose  curiosity,  I  wm  told,  had  meuiiwhtle  been  ^dJn^ 
in  murt?  conjiHJtures,  and  vrho  hoou  arrivedj  in  company 

,'0n«  or  two  membera  of  my  family. 

In  order  Ihat  the  nwier  may  be  better  able  to  uniierstattd 
what  followed,  I  hare  nimoxed  a  sketch  ul'  some  of  tlie  fornia  as 
^tty  appeared  in  the  instrument,  but  must  add  that  it  givoe  a  very 
madequote  idea  of  tho  eceno  that  prnsent^^vd  itHclf  (pi.  v.).  The 
briUiani  coloura  of  the  objocw,  chiefly  of  tho  brightest  groon, 
iheir  Turied  morementit,  and  tUo  blazu  uf  Ucitiid  light  in  vhicb 
tfae^  iloat^il — aD  ore  gone,  and  only  tho  inuiumacehkenoasaB  are 
bore  pourt  rayed. 

"  WcUj  what  do  you  see  ?  "  I  oaked,  as  she  bent  her  head, 
tetonishcd,  over  the  instmment. 

"  See?  why,  IhU  might  be  the  >«ecret  ti&uut  of  some  bright 
burf,  whoBO  magic  inflnenoe  in  ai  work  down  tliero  I  " 

"  And  can  you  n^cognise  no  ^owcr  above  a  fairy's  in  that 
Httoa  of  hiddeu  woDdcrsV  "  I  reiiiarkud. 
"IVne,  tme,"  aaid  bIio;  "but  wlmt  are  all  these  Uviug 
I?  lit  ihis  a  microscope,  or  CeloscopeV  Why,  surely 
must  be  the  lieavenly  bodies  I " 
le  raised  her  hcnd  to  look  n^ain  at  the  slide,  on  which, 
she  could  detcM:t  uothiii;^  beyuml  the  drop  of  ivater 
eomed  with  a  thin  !4(-|uarc  piece  of  glass. 

"  Look  once  more  into  tho  infltniment  before  the  objecta 
IflSTD  the  field ;  for  I  may  not  be  able  to  show  tbem  Cu  you  so 
faronmbly  f^mapod  a^tn/' 

"Well,  J  sM^  M  little  globe,  green  and  bright  as  our  own 
bMntiful  world,  ntvolvinj;;  slowly  on  its  axis;  bnt  Its  brilliant 
hoe  u»  here  d(?rivcd  fnini  countless  emeralds  that  stud  its  snr&co ; 
hod,  bleAS  me  t  she  is  indeed  a  '  mother  earth,'  for  I  see 
nvTBral  more  each  globes  revolving  within  her  body  I  And 
yonder  is  the  moon  in  her  first  quarter;  and  below,  Jupiter, 
irith  his  four  NiteHites  ; — but,  they  are  flown— no,  here  they  are 
ite;»m,  whisking  HUmt  us  K>iily  as  ever. 

"  And  tliat  muift  be  the  ann,  that  palo  yellow  sphere  with 
diverging  rays. 

"  Bnc  what  is  this  amongst  the  heavenly  Indies  ?    "Tis  a 
ikmble  cross  t " 
AH  j>re«mc  appeared  to  enjoy  her  surprise,  but  none  more 
1 ;  and  I  could  not  help  laughing  at  each  new  erclamatiou 
fleligbt. 

*'  Now,"  I  remarked,  after  her  surprise  had  somewhat  abated, 
"I  Tnurt  to  some  extent  break  the  charm.  'I'he  beautiful 
wolving  globe   is    Vuivwe  yhbalur  (only  the  Latin  desi(rna- 
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tion  of  a  'rolling  sphere*).     It  was  formerly  known 

'  globe  animalonlp ;'  'tiii,  however,  not  an  Bnimalculc  at  all,  bat. 

OHO  of  the  lowest  forms  of  veget«Ule  life." 

"  What ! "  she  exclauned ;  "  a  plant  ?    Why,  it  liv€ 
moved." 

"  All  plants  \iv6,  in  one  bcoso,  and  many  of  the  lowest  p<x 
the  power  of  loromotfon.  There  are  some  Unnjc  fonns  to 
which  naturaliata  have  not  yet  been  able  to  asai^  a  detiuite 
poRittun,  eithei'  in  the  anint^  or  vegetable  kingdom ;  but  this 
one  ia  now  generally  recogniz«d  an  a  true  plant.  80  also  your 
'  tnooD  in  her  first  quarter;'  it  is  Cfoiitfrt'im  immili/entm.  I 
am  sorry  the  name  in  not  more  Iminely  j  bnt  it  mtsuis  the  moni- 
liferons,  ornecklBCe-slmped  Clo^ftenum  (from  therrmcied  r^seui- 
blance  between  tho  row  of  globules  within  it,  and  a  nceklace). 
Another  species  of  Closterium  is  euUed  Inuitiu,  but  it  dc 
not  resemble  the  moon  as  much  as  tJiis  one. 

"  Tho  object  yon  called  Jupiter,  tho  smaller  globe,  is  a  young 
Volrox  in  process  of  development — also  a  plant,  therefore ;  and 
its  '  satelliten '  are  the  nioviug  gi-nua  of  anoth^T  lowly  plaut, 
Prttti>ri»-rnK   nrliUit,  whose  mynadit  of  myriads  imftjirt  to  tlia 
siirfiiee  of  the  i-ain-wsiter  in  eistorns  that  green  tinge  which  y< 
mtiKt  frequently  have  noticed.     They  Kubsequently  l««m  th( 
power  of  locoraotioti,  and,  settling  down  at  Ine  bottom  of  tl 
TCssel,  they  assume  a  rcdibsh  hue. 

"  The  double  eros.-*,  Stum-'intriiiii  tfrartlf,  the 
Btanrastrtim,*  is  another  of  the  same  order  of  pianist  as 
Cloeten'um ;  but  your  '  Sun/  which  is  actually  desiguateil^ 
Aefinophrijs  Ail  (the  radiating  sun),  from  its  resemblaao^l 
t.0  the  soui-ce  of  light,  is  one  of  the  lowest  known  formn  oi^ 
amninl  oxistenoe. 

"  One  of  the  most  n^markable  objects  in  the  field  lian,  hfiwevcTjj 
escaped  your  notice,  and  that  itt  the  in»igiiiticaut  bli my- looking 
TiiaKa  a  little  to  the  left  of  Volvox." 

"  WTiat  I  do  you  mean  that  which  resembles  iho  map  of  SoutP 
America  in  miuiaturc,  aad  seems  to  be  constantly  ehauging  ita 
shape?" 

"  Precisely  eso  ;  and  I  am  glad  yon  have  decicendcd  from 
Bkie»,  and  can,  at  length,  find  Hometliing  on  earth  with  whicl 
to  com|)ar()  it,  even  thungh  it  be  a  continent  ! 

"  It  Jcj('«  continually  change  it.-*  shape,  and  hence  ita 
Amnim,  from  a  Greek  word  denoting  that  it  alternates;  but' 
I  must  beg  you  to   let  it  rest  at  pi-esent,  and  if,  moreorer, 
you  will  put  aside  the  microscope,  I  will  endeavour  to  describe} 


*  TbU  name  is  derived  Crom  two  Greek  words,  uguliVItig  a  "croea"  andj 
■Hiar." 
t  The  Ltaaudiaow.  (See  RalTs  "British  Dwuiidiev.") 
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'.  lis  I  uin  nhip,  suiiio  of  tlifwo  lowly  forms  of  vepe- 
■  ■:\^-v  Ihat  liiivc  bv  grt-iitly  excited  jour  adinmiliuu." 
Jdy  young'  \nwtur  rxpre8se<l  her  readiness  to  give  me  htr 
.ktwntion  i  aD(l,  in  tlio  hope  that  the  rendfr  vill  do  llic  sauie,  1 
venture  to  proceed  wilJi  the  account  of  our  coDTersation. 

"  To  begin  at  the  beginning.  You  are  of  conrse  &waro  of  the 
JflefBDCc  which  exisU  U'twit-n  ii  jihtjuiml  and  »  vUtil  force — 
tbo  power  that  canrvs  nn  apple  to  fnll  to  thr  groundj  ah  distiti- 
Knittlied  Irutn  that  which  caaKii  it  to  gruw  ;  and  you  doubtl^iis 
know  thai  when  wo  sets  in  an  organizL'd  fabric  a  vital  energy  at 
work,  operating  irrespective  of  the  pLyeical  Iaw8,  or  even  in 
opposition  to  them,  we  call  that  cnvv^iy  '  (ij'>:' 

Thus,  for  example,  if  a  tree  were  to  lose  one  of  its  broncheA 
hy  Ibu  bluw  ofiiu  lue,  Lite  yhiiisk*tl  force  (hut  we  cult  atlructiou 
woohl  cttUM?  it  lo  full  Iieavily  lo  the  eurOi ;  hut  if^  througli  Lhn 
rilnl  properties  of  tlie  tree,  a  fresh  branch  wore  pot  foKh  near 
ihe  (itump  of  the  old  one,  it  would  in  all  probability  grow  iu  the 
opposite  (Urcction  lo  that  in  ivliich  the  latter  fell :  the  vital 
|»wer  of  grc^wth  Wing  in  this  instance  unperior  to  the  physical 
power  ornttracliou. 

Now,  allhonprh  the^e  forces  nro  apparently  distinct  in  their 
,  yet  they  are  elowrly  interUtiket]  one  with  aiiothef,  and 
day  we  find  a  nearer  and  ueotvr  relationship,  it'  1  may  so 
,.,  between  ihcm.* 
However   intfti-sting  this   Bobject   may  be,  I  cannot  dwell 
it  this  evening,  find  mnst  now  lell  you  thnt  the  force  or 
f  tertoed  '  life,'  is,  practically  Bpeakio^,  first  called  into 
tioD  in  a  minuto  cell,  or  eapHuJe;  and  that  not  only  all 
t«,  but  nliw  the  bodies  of  all  animals,  are  n]ft<le  np  of  an 
tnbliige  oi  such  cells,  more  or  less  modified  in  fui-m  and 
fhuactcr. 

I  KHy  '  practically  speaking,*  because  life  may  be  found  in 
ItodieM  that  do  not  even  \ay  chum  tu  the  deniguatiou  of  a  eel), 
u  that  AmtBba,  for  example,  which  yon  found  to  be  little 
■  be  than  a  speck  of  shine ;  and  yet  )V  poBscsses  a  vital  power 
MttfRcicnt  to  enable  it  t*i  digeHt  its  itXKl  antl  grow, 

Ib^wever,  even  srientilic  men  are  satisfied  lo  regai^  the. 
'cell'  as  the  lowest  form  of  life;  and  those  celts  that  possesi 
uiimal  properties  they  have  grouped  together  under  the  title  of 
Pkotozoa,  from  two  Gi-uek  words  aigiiifying  the  '  (intt  animals;' 
whtlat  those  exhibiting  the  eharactrrii^ticH  of  the  vPKetablo  king- 
dom they  call  Photoititta,  or  the  'first  phmlit.*  Ilie  little  objects 
that  yoQ  compared   to   Jupiter's  tcatelliteit,  which   moved  bo 
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TMiidly  about  tlie  smaller  Volvox,  were  tour  nucb  cqIIb  tnidoweO 
with  the  power  of  loromotion,  in  order  that  they  roif^ht  more 
about  ID  Beai-ch  of  their  proper  pahutuin,  the  Btientilic  wonl 
implying;  food,  but  a  mora  apprupriato  one  than  the  hitter  m 
this  case,  for  we  can  hardly  say  thtir  *  food/  iiuuitniieh  n.s  they 
are,  aa  1  have  already  told  you,  not  animals  but  plants.  J3eforc 
our  invc«tipitions  aro  complete,  1  daro  aay  X  shall  have  im 
opportunity  of  »howiug  you  istmilur  forms  posaOBfling  the  pro- 
perneu  of  animals." 

"  Bub  tell  me,  pray,"  my  young  pupil  asked,  interraptiiig     i 
me,  "  by  what  means  are  you  able  io  dieitinguish  between  «^ 
pl^b  and  an  animal,  if  both  possess  life  and  motion  ?  ruul  both,  ^ 
in  this  instance  at  least,  consist  of  a  single  cell.     If  you  plaa> 
before  mc!  a  man  and  a  trt>e,  1  have  TBriooB  moans  of  distiogniih- 
ing  which  is  animal  and  which  re^Gtable;  but  in  this  cose  I 
coufesa  I  should  b©  puzxled  to  know  one  from  the  other/* 

"  Ay  J  and  wiser  pentouH  than  you  or  I  arc  puzzled  every 
day  with  the  same  problem.  Aa  I  told  yoa  before,  there  it 
vast  mmiber  of  hvin^  forms  wbonu  nature,  iw  far  ae  itti  being 
animal  or  vcgt>iable,  ih  fitill  iindt-cideil ;  and  I  should  have  greal 
difficulty  In  referring  you  to  any  work  on  Naluml  Ilitttory  that 
would  enhgfaten  you  in  this  respect.  One  author  wilt  tell  yoa 
tliat  the  distincticni  consists  in  the  animal  possessing  a  stomac 
for  the  digestion  of  food,  whilst  the  plant  has  no  mch  cavity. 
Another,  t\\at  ^fnxtitiuu  distinguishes  ttio  animal  from  the  plout; 
a  third,  that  in  vegetable  sabstanoes  wo  always  tind  ufarrh,  but 
not  in  animal  forms;  a  fonrth  will  say  aninula  inhale  oxygon 
and  exhale  carbon,  whilst  in  the  vegetable  kingdom  tho  rvrcfSB 
is  the  eaae ;  and  a  fiHh  will  cut  the  Gordiau  knot  by  boldly 
oasertiog  that  there  ia  do  appreciable  difference  between  the 
lowest  fonns  of  animal  and  vegetable  existence. 

Hut  now  to  wlmt '  titiw'  conclusion  do  yon  think  Datomlists 
aro  hastening  in  this  respect  ? 

Simply   this.      Animals  are   nourished   by   organized  sdIk 
stances,  either  alive  or  in  a  state  of  partial  fUeonifMmtior 
whilst  plauiH  derive  their  sustenance  from  inorganic  snbstnn 
such  as  phospliHtc  of  lime,  ammonia,  water,  &c.    This  dc&ii 
tion  of  the  dittereuoe  botneen  the  two  clasHea  of  living  objeuta  ii 
Dot  ^uite  aatiahctory,  but  it  is,  I  think,  the  best  that  you  will 
find  in  the  present  stat^<  of  our  kuuwle^e.    And,  curioutily 
enough,  it  accords  with  tlic  olduia  theories  on  the  Kubjctt ;  for, 
as  plants  wer«  first  created  and  then  animals,  plants  must  haro 
donvcd  their  support,  as  th^  do  now,  from  inorganio  sub- 
HlAucea — carbon,   water,   nitngeDj  Ac. — wliich   they   eoctnei 
from    thi>   earth    and    atmosphere  j  wliilst    auiiiial-s    feed    upon 
orgiiniacd   compounds,  whicn   tiiey  ingest  and  work  up  mlo 
Ineir  own  substaueo,  cither  in  stomachs  perfectly  fonnMl  ud 


Tn  uywitsT  roKsis  or  tm. 
or  nl  unpcrrcct  temporary  c&vitiea  framed  for  the  pnrb 
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Anil  this  distinction  holils  powl  in  the  perfectly- fonnwl 
auitnal  and  vegetable,  imch  as  tne  man  and  the  tree,  as  well  as 
in  Uio  lowevt  Known  types  of  either  kingdom ;  so  you  see  we 
an  reminded  at  cvety  step  of  the  tmitj  of  those  laws  by  which 
natare  is  coatrulled. 

Bearing  iii  inJud  that  it  dorix'cs  the  iiutriniont  tli&t  ininiRteni 
io  Ha  gmwlb  ftvim  tho  inorjifnnio  constitiicntM  of  the  wiiKt,  yoo 
will,  of  fxninte,  see  that  oar  little  vegetable  c«ll  mnai  nut  remain 
long  in  one  place,  lest  it  Hti<iuld  exliaufit  the  supply  aroand  itj 
and  it  is  therefore  fiimighed  with  od6  or  more  little  whip-  or 
hair-Hkci  member?,  by  means  of  which  it  movcH  nipidly  from 
plaoc  to  place.  If  yon  hod  carofnlly  examined  the  little  formR 
that  movori  about  tho  Volvoi,  you  would  have  perceived  these 
members  of  locouiotion.    (PI.  v.  and  pi.  vi.  fig.  I.) 

The  '  /"itia  '  (as  thcflo  luir-like  fibres  hare  been  Tery  appro- 
prwie^  called,  from  tUo  Latin  word  nUton,  an  'c^ehmh  ')  have 
■o  inherent  contrartilo  [tower,  similar  to  iliat  of  the  Benntive 
plant,  and  so  long  as  there  is  vitality  in  them  they  are  in  con- 
■tAOt  m<itinn.  You  may,  perhaps,  be  Barjinsud  when  I  tell  yon 
tliat  we  hnro  rast  nmnbors  of  them  at  work  in  various  parts  of 
our  bodies,  wbich^  uucouBciously  to  ourselves,  keep  Cfilain  of 
the  finifkt  in  active  circulation ;  and  in  the  living  nyetor  they 
may  l»e  seen  ro  perfi^ction ;  so,  you  see,  fchoy  are  common  to 
nninals  as  well  nn  plant.t.  Hnt  to  n>tnrD  to  our  little  living  cell. 
If  there  is  any  nnhjcet  into  which  sricntific  men  haro 
imporicd  a  terrible  array  of  hard  wordi^,  it  is  into  the  history 
of  this  simple  little  oliject ;  and  if  I  wei-e  to  begin  to  diseoorse 
iMTDMlly  Ic  yon  about  *  primordial  utricles,'  '  cytoWaats,' 
'  andoplnetx,'  and  '  protoplaama,'  1  am  snre  yon  would  all  be 
bet  Aueop  before  I  had  fini^hod  my  explnnntion  of  the  meaning 
of  one  of  these  tenns  in  wtnnection  with  the  anatomy  of  h 
rM'ctsble  eell. 

Withont  at  all  sacrificing  to  Fcipntific  actmracy,  however,  I 
UD  fortunately  able  to  borrow  a  wry  clear  and  simple  descrip- 
tion of  this  nlijecl  from  a  work  recently  published  in  connt-ction 
»ith  the  microftcojK?.*  It  is  *a  rhitiM  nat;  fvmpniird  of  un 
{tiri'/innll'/)  imprrforotr  mi't/thrnrt^'  /ortmtl  ff  ih.'  cheiiikol  tub- 
itaniy-  riillfl  tf'lhiloge,  thh  memhrane  ineloaing  fiuid  coatenis 
a»  the  (vll  Tcfnint  its  vUniity.'  *' 

t  may  be  a  very  clear  and  snrtple  doRcnption  of  a 
^^^  lie  Cell  to  you  or  any  other  sciontilic  student,"  said  my 
yvang  pupilj  "and  1  Micvrt  time  /  nnderstaod  its  meaning) 

•  Oriftth  luifl  nentrpy'a  "  Microgmpbic  Didionaiy"  paec  186,  srUdtf 
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hat   if  you  conld  cami>aro  it  to  somo  ol^cct  that  bas  cot 
iindcr  our  observatiou,  1  ihink  you  might  render  it  still  moi 
cumprelienKible  to  tut  all." 

"  Wt^I,"  I  (imtinued,  iiller  a  little  counitk'nitioii,  "  I  will 
endcamur  to  1>e  more  faniilinr  in  my  cxpotdtion,  and  will  givo 
you  a  Himile,  not  u  very  pleasant  one  perhaptt,  but  one  thai  will 
onabk}  yon  tu  form  a  elcar  conception  of  its  striictun.'.  You 
hare  seen  tbosc  little  gelatinous  cnp!«ntes  containing  cnKtxir-oil, 
sold  by  drugpjtts,  have  yon  not  ?  Kuppose  the  ^>latinouc> 
husk  or  shell  of  one  of  these  to  be  thick,  soft,  transparent,  and 
very  elastic  ;  the  contained  castor-oil  to  bo  more  viscid  thaii  it 
\H,  and  fltHttiuff  in  it  a  number  of  little  frreen  pnniJes  ;  lastly, 
iniKf^iue  the  whole  cnpstile  to  be  globular,  und  so  small  as  to 
bu  invisible  to  the  iiiiked  eye ; — you  will  then  be  pieturiag  to 
yourself  tliat  wonderful  little  mechanism,  of  which  the  ferret 
Hprinff  ui  '  life,'  the  lowest  living  tiling  that  has  the  power  of 
growth  and  reproduction."     (1*1.  vi.  fig.  2.) 

"  Bnt  j'uu  just  now  deBcribed  one  of  these  cells  as  'n.  cluK'tl 
iraperfontte    Hac ;'    how,    tlien,    can    it   grow    and    repTXjducafa 
inaee«|,  how  does  it  imbibe  nouriehnient  V"  ^ 

"  I  will  answer  the  last  question  first.     If  you  fill  a  liladdor 
with  Water,  are  you   not   aware  that  the  moisture  will 
tfaroogh  it,  although  it  is  closed?" 

** Certainly;  and  that  reminds    me    that  T  have  ofWn 
surprised  at  the  manner  in  which  witti-r  exudei^  throagli  tl 
CMlhenwani  '  ivalcr -coolers,'  gi^"ing  to  the  material  of-  which 
they  are  miide  a  <ieeper  tinge  than  when  it  is  dry." 

"  Precinely  so,"  I  continued ;  **nnd  this  is  callcni  oronuomt, 
Grom  two  Greek  words,  that  signify,  '  an  impulsion  outwanl?.' 
If,  however,  the  bladder  or  earthenware  bottle  were  empty,  and 
yon  ininien^ed  it  in  water,  tlic  moisture  would  in  like  manner 
penelmtp  into  the  interior,  and  thiA  is  callc^l  fiiih^tmosig,  or 
'  impulsion  inwards  ;*  but  wo  may  go  still  further.  'If  two  fluids 
of  tmc^piul  densities  arc  separated  by  an  animal  or  vcgetabh; 
membrane,  the  denser  will  attract  the  huH  dense  tfarongfa  the 
membrane  that  divides  thcin.  This  property  is  called  Htiton- 
Moitt',  when  the  attraction  is  from  the  ontsidc  to  the  inside ;  and 
fj-omu'tr,  when  it  operates  from  the  inside  to  the  yut«ide  vT  the 
body  acti"d  upon.'*  This  in  the  principle — now  fur  ila  appU- 
rntion.  The  vegetable  cell,  as  I  told  you,  containH  a  d^se 
fiiiid,  and  so  it  attracts  the  moisture  from  without  through  its 
capsule  or  cell-wall,  draws  from  it  the  materials  necessaiy  for 
its  growth  (ammonia,  carbonic  acid,  Ac),  and  gives  out  oxj'geu 
through  the  5«mc  medium.  This  is  the  mode  in  which  a  cell 
ia  nourished ;  and,  although  it  would  be  too  gmt  a  digrossioa 
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n   bow   and    wlicn-foro,    T    may  ndil,   llmt   npon   this 

pic,   too,    tLc  sub^titiices    Uiut     wu    cut    and    driok    htd 

illimately  distributed   throiig'h   our  bodies ;  for  it  is  b}'  means 

(if  liicDpIc  ct'lls  tliat  tlicy  are  tflkon  up  and  cottveyud  into  tJio 

blood:   so   you  wcc,   thai  small   and  nppai-ciilly   in&tguificant 

organiums  oRon  pi'ribnu  very  imptirtmit.  olfin-H. 

"So  niiicli  for  llu'  mtnle  m  wliicli  the  cyli  ii*  noui-ifdit-d  :  now 
a  wonl  at>  lo  iL*i  growth  and  rupi-oductiun,  and  Ihfn,  1 
think,  you  will  havo  made  Hnffiriont  pix^grfss  in  vi>getrtblc 
physiolo^  to  enublc  you  at  least  to  andL<rstand  the  history  of 

'*  Imm(Hluitt.>ly  witliin  tho  capsule,  or  covering  of  the  coll,  thu 
liltUi  jrmnul(?s  iirr  ftrnnod,  which,  1  told  you,  tloat  itlKiut  in  tho 
fluid  conlLMirs  of  the  cell.  Tliejw  incrwiw  iu  numbpr,  and  the 
external  geUtiuouB  caoe  becomett  dii^iendcd,  nnd  adapts  it«elf 
[11  the  j^winjf  siibHtAneo  within.  Tho  latt-er  sw>n  divides  into 
two  partH,  uilhc-r  in  a  dii"^**;!  line  acrOM  the  cell  (pi.  vi.  ii^.  3],  or 
obliquely  ;  and  tlie.se  two  parts,  which  are  in  rciility  two  new 
eelU,  burst  the  outer  cimt,  and  swim  away  [fumishcd  with  two 
cilia,  for  tho  pnrjjost')  to  be  noiiriHliod,  subdivided,  and  rcpitt- 
(Loced  iu  the  miue  manner  ob  the  parent  cell.  There  arc  other 
iteges  mto  which  they  pass;  bnt  this  is  the  first  and  essential 
procc9(»  by  which  they  aro  multiplied  with  incredible  rapidity. 

The  chief  difTcrpnoo  bctwrcn  the  ainiple  little  cell,  that  1  havo 
Iwen  deijcribing  lo  yoti,  and  V"h-i'r  (/[i>f"itvr  (pi,  v.  large  globe), 
iha  *  roltin^  glulx','  ik  that  the  latter  is  an  nff^m- gjitiu a  trrai^scin- 
bbge  of  tlie  former,  which,  instead  nf  eseapinp:  after  they  have 
mulividefl,  o-iifiin  ^•rmonrnlln  niUtchcd  to  one  unotlu.rf  and 
form  that  heauttfid  liitlo  globe  which  has  bo  greatly  exciteil  your 

^  admiration  thin  cr^Dg.  Yon  will  recollect,  that  it  prcM^nted 
the  appearance  of  ft  crystal  ball  studded  all  over  with  objects 
raonbUng  emerald?,  counectod  together  by  delicate  lines,  and 
wtlhtn  it  there  were  eight  smaller  globed,  of  a  deep  green 
f<^oor.  A  smaller  globo  also,  ttimilor  to  thotte  within  tho  larger 
iw,  yon  will  rememljPT,  was  rrvoh-ing  a  little  to  tho  nght  of 
tfca  latter,*  and  I  will  now  endeavour  to  explain  to  yon  tho 
rdationship  euifting  betwwn  the  globes. 

First  nf  all,  H  simple  vegetable  cell  filled  witli  green  grannie* 
(pL  vi.  fig.  2,  S)  undergoes  the  process  of  subdivision  into  two 
I  parts,  OS  already  described.  Then,  instead  of  these  two  porta 
B  Dacouing  detached  from  one  another,  each  again  subdivides,  and 
F  Krtho  process  nf  '  H^ginontation,'  an  it  ia  called,  goes  on  (pi.  vi. 
I  iigi,-4,  5,  6,  7}  until  thewbnie  raa.<»  of  cdIIa  assumea  the  appoor- 
I  Uioe  of  a  mulU-rry.  Unlike  the  mulberry,  however,  it  it)  holf'*w, 
I     ud  18  BiuTounded  by  a  t-ransparcnt  gelatinous  capsule  (pK  vi. 

1%«  nidac  dMMild  n-Ger  t6  ih«  |>l»t«  wbcn  neccesary. 
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figs.  6,  7)  rcaeinbliiig-  tbat  of  lIir  original  cc^  before  nabdiviitton 
cnmraenced.  Hero  unci  there  wo  find  'cilia'  (the  little  loco- 
motive  fibre*i  ttlroaclv  dwcribed)  protrudiiijf  ihioagli  the  oater. 
gelatinoufl  coat ;  aiid  tliese  cilia,  which  U^ong  to  some  of  thfl 
divided  cells,  cause  the  whole  mass  to  revolve  by  their  simi^ 
taneous  movements.  Thoy  do  not,  however,  maka  their 
npppamnco  until  growth  haa  considerably  advanced. 

VVlieii  tlie  process  of  segmentation  is  conipk-t©,  and  as  many 
of  the  young  cella  (which  are  called 'zoospores;'*  or 'gonidia')  an.' 
present  in  the  mulberry  mass  aa  are  afterwarda  fonnd  apon 
the   mature  Volvox,  then  the  transparent  cnvdoping  mcm- 
brnnc  boginR  to  expand,  and  the  green  gonidia  nprcatl  wider  and 
witler  apart,  but  remain  connected  togethei-  by  tliread-Uke  fila- 
moiite,  which  become  thinner  and  thinner  as  the  distAnco  between 
the  cells  incrc-asos,  until  at  length  they  are  hardly  tmcoablo 
nnder  a  high  microscopic  power ;  and  then  the  Volvox  preaont 
the  appciu-ance  of  a  bcnutinil  cryntQl  globe  siuddod  all  orerwil 
dbated  cells  or  eonidia  (pi.  v.). 

You  may  ewdJy  understand  thi^  mode  of  development  if 
pictnro  to  yourself  one  of  those  hollow  indift-r«blH.T  balb  pr 
tccK-d  by  a  network,  that  are  used  as  toys  by  children; 
suppose  the  network  on  one  of  thcso  balls  to  be  clastic,  and 
completely  covered  with  green  beads  that  the  ball  is  rendered 
invisible.  Now,  imagine  the  ball  to  be  gradually  distended  witta^ 
air,  and  the  lionda  tbna  stretched  fiuther  and  fulher  apart,  aal9^| 
until  the  n^tm/rk  is  lost  to  view,  and  onlv  the  beads  are  per- 
ceptible, studded  all  over  the  Ihin  dislcnuod  globe.  'Phis 
enable  yoo  to  understand  the  circurastMJoes  under  which  Vi 
is  developed,  and  assumes  it«  beautiful  appearance. 

To  revert  to  our  Kving  Volvox,  however,  the  gonidia,or  _ 
cells,  which  (ij>j>*^rtc  be  upon  its  surface,  are  in  reality  imhfAH*i 
in  the  gelatinous  membmne  tliut  fonns  (he  globe,  Uie  cilia  alona 
pmtmaing  thrtingh  the  Utter  (pi.  vi.  fig.  9} ;  and  it  is  thaae 
ffonidia  that  undei^  subdivision  or  segmentation  in  the  mannfl 
oescribed,  forming  the  smaller  globes  (the  young  Vfilvoces,  U 
ftct)  that  roll  about  within  the  la^erone ;  (far  thoy  grow  iinmra' 
(pi.  vi.  fiir.  a),  and  OS  uoon  aa  they  ban  attained  a etniain  growthii 
they  become  detached  and  fall  into  the  cavity  (pi.  r.  larger  globe). 

The  number  of  the  smaller  globes  ia  mniolly  eight ;  and  as 
Quee  totra  become  too  large  for  the  parent  to  bold  them,  tbo 
latter  bnrsts  and  seta  thmi  (Veo,  aftor  which  they  more  about 
in  the  watery  element,  aud  in  like  manner  give  birth  to  t^imilar 
forms.  Ttut  what  in  mf>!%t  remarkable,  is  that  even  whilst  the 
leaner  globes  are  ntill  within  the  parent,  they  sometimeR  prodnoa 
a  third  series,  so  that  a  parent  Volvox  oHm  canies  mboat  with 
it  two  generations  one  within  the  other. 

*  Vaj  amppnpriatdj,  tor  the  word  ligaiAei  "li^nsl  genaa* 


TUE  LowsjfT  roans  or  ufe.  AQ 

"  This,  yon  wiU  perceive,  lieata  oar  ivory  piizste*l>alLs  wbioh 

[you  lutVL'  doubtlfss  boeii  iiccustomiH]  lo  rt'card  with  wonder; 

id  tf  the  VoJvcix,  which  ifi  jtut  Wtdble  to  the  naked  eye  h«  n 

tfe  green  speck,  has  caniwd  3'oa  so  macfa  adaurataon,  wbal 

"  yon  ssj  when  I  tell  5011  that  tho  little  f^rcpn  colts  of  wliicli 

|H  in  composed  arc  qmte  as  liighly  orgimised  hs  tbe  Volvox  itnotf? 

When   examined,  with    a    liit^h    microscopic    ]K>wi»r,    thene 

.vonidia  arc  fbtmd  to  bo  pcar-t^liBped  and  inibeddod,  an  I  Miid 

[teforei  in  the  gelatinoQS  membrane  that  foi-ma  tliv  (^tube,  tliruugh 

rhtch  tho  ^Hbratile  eilia  alonu  pmtrarU'. 

Near  the  apex  or  point  of  tho  ]H>ai--*.)iaped  drop  U  a  HttJo 

Ittrifrfat   n.>d  spot>  supposed  by  Ehmnberg  to  bo  an  cye-Bpot< 

|(pL  ri.  fig.  9n)," 

Ehreubcrg  I  who  ia  he  ?  and  if  it  has  an  eye,  how  can  your 
^ohrox  be  a  plant  ?  " 
"At  some  futaro  time  I  may  tell  yon  who  Elhreulier^  id;  and 
to  the  so-called  cye-epot,  it  is  common  to  mtuiy  plants,  luid 
'  has  nothing  to  do  with  vtHum ;  ita  nature  in  not  clfarly  dofini'd. 

In  the  content^  of  the  cell,  composeil,  as  idready  slate<l,  of 

.  gTKi'H  ersnnle^,  there  is  a  curiuuH  little  tranijparcnt  cnvit^',  in  nil 

Iprotmbihty  tilled  with  Hmd;   and  this  contracts  and  expands 

irhrlhriiically  at  intenuls  of  aliont  foily  seconds,  the  contraction 

I  tJiVing-  pliK^e  suddenly,  and  the  dilutation  slowly ;  and  now  I  mnst 

add  tli:i(  this  contractile  cavity  is  foimd  not  only  in  some  other 

known  plants,  but  aho  in  a  gi'cat  number  of  the  lowest  animals ; 

80  you  see  by  how  many  diftcTont  features  these  two  forms  of 

tife  are  hiikod  together.     It  is  no  wonder  thai,  even  now,  men 

of  the  highest  iutdligence  differ  as  to  the  trne  nature  of  a  great 

nambor  of  types ;  Bome  believing  tbern  to  be  plant<4,  and  others 

saimala. 

I  fear,  however,  that  ycii  will  be  weiu"icd  with  my  lengthened 
aitount  of  this  wonderfid  little  living  plant,  and  shall,  therefore, 
•haw  )ho  story  of  its  life  to  a  close.*  If  you  examine  it  in 
aatomn,  yon  will  find  that  tho  inner  globes  present  quite  a 
'diflvrent  appearance  to  what  they  do  in  fiimimer.  Instead  of 
pOHceeiug  B  green  colour,  tlieyare  of  abrownii^h  orange,  and  the 
Innniarent  envelop*.'  in  wliieh  tlu-y  are  clothed  is  mnch  thicker 
tWi  It  wiis  in  thoflu  that  were  developed  during  the  summer. 
This  ifl  the  winter  giu-b  of  Volvox  (pi.  vi.  ilg.  10) ;  in  this  state 
tto  germs  rest  nutil  spring,  when  they  are  resoscitatcd ;  but 
Ww  they  come  at  that  season  to  assume  their  emerald  appear- 
HIDb,  WW  what  changes  they  then  midergo,  remains,  along  with 
u&y  othor  featorea  connected  with  the  history  of  the  pumt,  a 

*  Dariiia  iU  tRinsformaUoru,  Voh'ox  prpBcnts  «  gnat  vmivly  nf  foni>», 
«tte  af  which  nn- <ttlitic.il*d  m  pljit«  vl,  figs.  II,  IS,  13;  thfl  last  licinK  the 
•mataurchiiDi/aiLile  fonii,  in  which  thelittloceUs  los«  their  p<>nu»neBt  au|)«, 
*ai  fBetilU4!  Uie  luwcst  fonuii  of  tuiiuuil  Ufc. 
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mysterious  problem^  still  to  be  solved  by  persevering  micro- 
scopical obacrvere. 

Although  each  of  the  little  plants  is^  as  I  have  already  said, 
visible  only  to  the  practised  eye  without  the  aid  of  the  lens,  yet 
the  water  in  wliich  they  are  found  is  often  tinged  with  green,  in 
consequence  of  their  vast  numbers ;  so  you  see  that  whether  wo 
look  up  into  the  heavens  and  inspect  the  bright  revolving  worlds 
above,  or  down  into  the  waters,  and  there  consider  the  little 
animated  globes,  wo  still  find  innumerable  evidences  of  His 
handiwork." 

BiBMooRAPHT:  pRrroHARD's  IsFCBORiA  (new  edition);  Microqraphio 
Dictionary  ;  Carpkntbr's  "  KevelatioiiB  of  the  Microscope ;"  Hick^b  con- 
tribution!) to  the  "  Microscopical  Journal ;"  Williaubon,  Trans.  Mancbestet 
Philosophical  Society ;  ond  other  papers  by  BcsK,  Cohm,  &c 
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king's  of  Assyria,  Mr.  Lftjard 

fxauiple»  of  art'iiiauuriictitrv 

present  no  coneeni,  exempt, :" 


iiu  M>mo 
in  metal.  With  these  we 

m  izoportant  piece  of  information  which  one  specimen  conveyed 

In  an.     This  spwiim-n  was  n  c-aHtinj?  in  bronze  of  the  fore  1^ 

knd  the   foot  of  b   yoiinfjf  fnwn,  vn-ry  dehVnloIy  tiioHoIIcH.     It 

evidpntiv  nt  one  time  formed  ii  support  to  a  table  or  lump,  or 

it  may  Imve  bt?cn  to  Bome  hoiiseliohl  {jod.     'ITiia  rxniiiplt'  of 

Assyrian  metal-work  wati  no  slender,  and  yet  »o  glron^,  that  it 

ma  thoQi^lit  thnm  must  bo  some  pnculinri^  in  tha  rompoKition 

of  ihfi  bronae,  to  eimble  it  to  nupport,  without  bendinjt,  the 

Tvtffht    which    probably    rwted    upon    it.      A    fpajifmi'Dt  wan 

nMyztd,  anil  fumd  to  oonwist  of  cvipptT  SH-i\7  grainti,  and  of 

tin  ll'36— about  tbp  uwial  compowtion  of  thn  ancient  hronsses. 

Ib  cnttilig  off  the  fTO<^ent  for  nnnlynJR,  a  curious  disc-ovi'iy  wa« 

made :  a  rod  of  iron  passed  throngfa  the  leg,  aa  a  core,  around 

vluch  the  bronze  had  been  cast. 

Thist  pnivi's  not  only  that  iron  was  known,  bnt  that  it  was 
(wnmonlv  r-niploved  whfrc  stif-nj^r^h  was  rw(nirod,  whon  the 
liwjt'f  Hflus  tyrannized  over  all  tb«  liuid,  from  the  inouutaiuH 
of  Judah  to  those  of  Cancasun.  It  i«  not  intended!  in  liiacnsA 
tie  question,  whether  the  sarred  historians,  or  the  Greek  poets, 
hare  doecribed  the  metals  which  we  now  call  Iron  and  Steel ; 
it  is  enough  for  n«  to  know,  that,  at  a  very  early  period,  there 
faint^'d  a  knowli-d;»i!  of  some  of  the  beat  qualitioH  of  inin,  and 
that  it  was  au  article  of  manufacture.  The  point  to  which  wo 
desire  to  call  etipecial  attention  ia,  that  man  liaa  certainly  been 
vang  iron  for  umrly  thn-e  thousand  yeaw, — that  he  i8  still 
iniorsnt  of  tho  catwcs  produHnp  many  of  itfl  j>oculiarities, — and 
lW  our  best  chemuH^  are  at  tliin  moment  diiiputiiig  whether 
Carbon  or  Xitn>gcn  is  tho  element  which  convcrta  intn  into 

England  is  ]>ecaliarly  the  land  of  iron  mnnnfacturcs.  In  nu 
part  of  the  world  has  iron  ever  been  pToduce<I  in  such  enormous 
(niantitiee,  and  in  itach  a  variety  of  qualities,  w  in  the  United 
Kingdom.  Our  bhu't-fiimaccs  arc  pouring  out  annually  n 
BOnen  strearn  of  ncarly/oMr  >i>iUU/it^  nftfms  of  this  metol,  and 
our  BfiOfl  and  Forges  are — like  the  caves  of  tho  Cyclops — for  ever 
felling  and  glowing — as  this  is  being  converted  by  toe  might  of 
■Bui's  indnstr}-  into  merchuutable  iron  and  &t«el. 
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The  command  of  the  Creator  to  mim  was  that  he  '*  replenish 
the  earth  and  subdun  it."  That  he  is  fulfilling  thi«,  will,  we 
think,  bo  adiuitled  by  all  who  will  reflect  on  the  perils  of  t3ie 
nriner'H  Nubterraiieau  toils,  to  procure  a  crudo  and  uninteraatiiig 
stone, — and  will  follow  us  as  we  endeavour  concisely  to  doacribo 
the  more  important  processes  to  which  this  in  subjected,  and  the 
pnrpoaea  to  which  itw  producte  are  eventually  applied. 

Let  not  our  readers  suppose  that  a  technical  paper  on  the 
propertios  of  iron  is  intended.  We  refer  all  who  desire  detailed 
information  to  the  works  of  Po-cy,  of  Fairbaim,  of  Pliitlipa, 
and  others ;  our  purpose  being,  to  interest  the  least  technical 
mind,  by  de^scribing  tlio  curiosities  of  a  manufacture  which  has 
given  to  England  her  commercial  gnpremacyj  and  by  the  power 
of  wUicli  shu  hald»  the  key  to  all  the  markets  of  the  worto. 

Imri  luis  bt?cD  mmlc  iu  England  from  tlie  earliest  times.  Id 
the  Aame  manner  a^  the  native  of  tlic  Himalayan  mountaina  now 
builds  luH  rude  fuiixace  of  clay,  Ughta  his  wood  hrei-aud  chargaa 
it  with  irtm-ore, — urging  It  by  the  blatita  of  his  sheep-skin  l>di 
lows,  until  he  obtainn  hi<  small  lump  of  "wootz," — aa  did  thi 
tirst  iron-makers  in  Britain — probably  before  Cffisar  came ;  and 
they  have  left  us  their  "  old  cinders,"  ami  their  "  bliximaries," 
to  inform  us  how  penneveringly,  even  in  the  childhood  of  our 
rare,  our  forefathers  sought  to  avail  themselves  of  the  minemi 
trvaaureM  of  the  land. 

In  the  Forest  of  Doon,  on  the  hills  of  Cleveland,  in  the  volley 
of  Fumcsa;  wherever,  indeed,  mim  now  pursues  his  Bcarch  for 
the  ores  of  iron,  he  find**  the  ovidwiceft  of  ancient  workinga. 
The  historj',  however,  of  iron  imuiufacture  iu  this  oountry  is 
extremely  obscure.  'ITiat  it  was  considtTed  of  great  importance, 
is  proved  5-om  the  circmngtance  that  the  chief  omith  won  an 
officer  of  considerable  dignity  amoiigi^t  the  Anglo-Saxons.  Tit 
the  courts  of  the  Welsh  sovercigna,  the  king's  smith  Rat  next 
the  domestic  chaplain,  and  be  "was  entitled  to  a  draught  of 
eveiv  kind  of  litjuor  that  was  brought  into  the  hiJl;"  anil 
at  the  time  of,  and  long  after,  the  Conquest,  every  militaiy 
chieftain  maintained  hie  smith,  to  whom  many  pccnhar  privileges 
were  allowed.  Ti'adition  pointa  to  the  Noruimen  aa  the  nwst 
important  iron-smelters ;  the  heaps  of  scoriae  existing  in  many 

Earts  of  England  being  MtUl  called  "/>ififV  C-iu'lcrs."  Wlien  we 
egin  to  liavo  any  true  historj-  of  Uiese  metalhirgical  operations, 
we  tinil  the  scat  of  our  iron  manufactui-e  in  the  eastern  and 
Bonlh.eaxteru  counties.  The  Green-Sand  formations,  which 
extend  from  the  Humlwr,  on  our  north-eastern  shores,  to  the 
Bouthem  coast,  near  Dorchester,  yielded  ahundancd  c^  irou-cvei 
and  the  counties  of  SutTolk,  Esses,  Kent,  and  Suaaex,  we 
thicklv  covci-cd  with  iimher  trees,  from  which  chan^nl  in  lar^_ 
qimutittes  was  made.     With  these  facilities  for  making  iroi 
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miuumMU  fornaceB  sprang  np,  and  them  appoors  to  Iuito  been  a 
itiemSf  increa^  in  the  manuracture  of  irou  aud  sleol  in  Engliuid. 
In  1015,  Dud  Dudloj'  informs  un  that  thoro  were  ^IK)  IdasU 
ftmuiroti  in  active  opcruCion,  produciDj^  in  that  yror  180,009 
tcma  of  in^n,  for  which  IW.OOu  tons  of  charcoal  were  required; 
lu  pmidueo  which,  1 7,tJIOjOOU  euhic  feet  of  timlwr  were  nccLMsar}-. 
\t  ■111-  -s!:'!)!'  time,  aot'tirdinn  to  this  luune  authority,  ."iOO  Forges 
3[j(j  iiiili'-  Inr  ri.*iiuta)|f  weru  ut  wurk.  From  Lhin  titatemeoi  WD 
Uiini  tliat  twh  rur))ai-.ti  yiulded  atmiQwhat  less  tJian  twolve  tons 
uf  irun  a  week.  Dudley  iigain  inAirmH  us  of  bije  proceedings  at 
Uaeoobrid^^e,  in  the  parish  of  tSodg'Ioy,  ailer  he  bcf^an  to  smelt 
ircD-oro  with  cuul,  "  iu  which  work  he  made  scc-h  tnu-n  of  iron 
per  week,  tUo  yTwteit  quantity  of  pit-cole  irou  thut  uveryot  was 
nude  in  Uroat  Briiiuu."  Tho  difforcnco  hetwotin  the  powcw  of 
pf>odm:cion  then  aiid  now,  will  bo  eridcnt  when  we  state  tliat 
A'M)  tous  of  pig-irou  have  Ixwu,  on  uiauy  occai«iuu$,  made  in  one 
■  wtivk  from  uic  boBC  niftdi'm  hlast-Aimacoa.  Kvett  at  the  begin- 
Hnin^  uf  the  iicveutei'-iith  century-,  the  rapid  exliaiiRlion  of  tlie 
^■■■it  treev,  by  the  deuiandu  of  the  blast- rurniict!,  was  a  Bobject 
^^Hleriotiii  conHideratioo.  The  aixiiahle  Kvclyn,  in  the  sixteenth 
century,  iwret«  that  Naturo  bad  placed  her  iron-oree  uotu- 
.  fluirisiiiiig  Kirt>et8;  and,  dcsirribing  aomo  of  hin  loved  trees,  he 
I  ■xdainiB ;  "  What  a  pity  «K'h  goodly  crentnrea  should  be 
H^^ptcd  Co  Vulcan  I  "  At  this  time  Kssex  appears  to  have  bivn 
^^^^  centre  of  our  iron  industries,  and  'I'haxted — now  kmnrn 
^Fmiiy  f«»r  its  beautiful  church — wjw  tho  emporium  of  our  steel 
H  Biuiufueturc,  and  poftKe»i»M>d  many  especial  piivilegeH  in  cutise- 
qucDoe.  Tliere  were,  however,  several  exteJisive,  an<l  then 
important,  workn  in  the  Foretit  of  Dean,  iu  Bomc  of  which  OUver 
Cromwell  iippeam  to  have  been  an  active  partner. 

Wotj*]  wiw  failintf :  then  Simon  .Stnrtcvant  and  John  Kovenzon 
taado  much  noiae  about  their  experiment!'  on  smelting  iron  with 

Eit-oottl.     *] 'hey  did  not  Huc(%eu.     Dud  Ihidtoy  folluwed  them  ; 
9  obtained  some  patent  rigtita  mainly  on  the  pica  that "  if  wootl 
Mul  timber  ahoald  decay  ^till  and  fail,  the  groatwt  strength 
(/Great  Hritain,  lier  shipH,  Ac.,  and  his  Majesty's  navTca  and 
nen'Of-war,  for  our  defence  and  ofTeuce,  would  md  ua."    With 
much  industry  and  irri'iircssible  zonl,  he  pursued  his  oxperiraenta 
an ''making  of  iron  with  pit-cofo  or  sea-cole,"  and  eventually 
■ucoeediuff   in   producing  good  metal.      Dudley   became   the 
founder  of  tho  remorkablo  mdustry  which  diKtingniahefl  South 
Staffordshire.     The   foreat^  wore   now  allowed  to  grow,  the 
d   for  clian.*ou]  fvll  off,  the  iron  manufacture  of  oastom 
land  po^M^d  Ui  the  Midlimd  ootuitiee,  the  ateel  trade  loft 
Thaxtc^    and   became  tho  Ataple  of  Ilallain^liire,  now  better 
known  by  its  chief  town,  Shufhcld. 
In  Dud  Dadie/a  time,  300  blaat-fumaces  produced  180,000 
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tons  of  iron  in  each  year :  in  o^r  time,  600  blaat-f\l^n4<^e®— tW 
imraber  now  at  work — arc  iK>iirinp-  out  aiiBuaJW  nearly  l.UOO.OOU 
loim  iif  (lij^-iron.  Bosido  those,  three  eiuaJI  iuriiaws  exist  iii  tho 
noiglibourhood  vf  Ulvui'stoiie,  and  one  in  {Scotland,  in  whicli 
t'liarcoH.!  in  still  usotl  iis  tlio  fuel :  it  rarely  li»[>(ieus,  howover, 
that  morr  than  nne  of  those  is  "in  bUst*'  at  tho  aame  time. 

The  enormoo,-!  d&velopmeut  of  tiio  iron  manufactaro  uf  (iroat 
Uritain  appears  to  have  been  due  to  (he  (nrcnmBtanoe  to  which 
Dud  I>udley  was  the  first  to  direct  attention,— that  our  best  iwn- 
ore,  and  j,joo(!  coal  for  .snicltin;^  it,  are,  in  many  cnaps,  associattd. 
Dudley's  quaint  arjifiunents  to  persuado  the  kin^  to  grant  him  a 
patutit  arc  amusinj^.  Ainou^Bt  other  things,  hu  says,  as  a  ruutou 
why  his  praypr  nhouhl  Imj  heard, — "  Bei-Auiii.'  in  most  of  the  tumie 
mmoH  in  those  partes,  ah  well  as  upon  the  T^rd  Diidlpy'«  Un" 
are  Coals,  Ten,  Kleveii,  {iiid  Twdvo  yai-d«  thick;  the  top  or  t 
npperniOHt  rale  or  vein  gotten  iti>on  the  siiperfice«  of  tins  Glolje 
or  ?3arth,  in  ojien  works.     Under  thin  great  thickness  of  coal  is     | 
very  many  Rorts  of  Iron,  Stone,  Minei*,  in  the  Karth,  Clay,  or 
Stone  earth,  Hkp  bat.^,  in  all  four  yards  thick  ;  also  nnder  Uieso 
iron  mine*   is  several   yards   thick  of  coals,"  Sec.  Ac.      Dud     i 
Dudley^  an  ho  was  tho  orij^inator  of  fbi>  jiroccss  of  Bmeltinf*  irdgjM 
Avith  pi(-coal,  so  he  was  the  typf"  upon  which  all  iron-niaatcrlB^ 
since  his  timo  have  iH'en  Iiuilt.     Tu  Iho  untinnj^  indnKiry,  und 
that  indnntitable   (rivco   nf  purpo-se,  which  liiw  ever  led  them 
through  [M-iiods  of  deep  distresfl, — and  to  that  irreprejwible  will 
which  kridfl*?!  no  diflicnlty,  muni  he  rol'envil  the  position  whiefa 
Knglnnd  ho]d«  amidst  the  inotalliirgist-s  of  tho  world. 

1  n  parenthesis, — wo  ore  constantly  told  that  many  of  the  con- 
tinoMtiit    HtAtes    have    proved    themselves   to   be   superior 
metal  hirgical  knowledge  to  ourselves.     In  answer  to  this,  let 
always  i-eiiicniber  that   their  mipenoi-ity  exists  in  tho  elev' 
hooha  they  have  written  :  our  snpmnacy  is  seeured  by  the  iroi 
we  have  done.      Nature  haw  given  ub  the  raw  materia), 
Britisli   hemls  and  hands  have  moulded  it  into  eveiy  i>o»sib: 
form,  whet-lier  for  use  or  omame-nt.     Wo  have  praetieally 
formed  the  triek  of  ti-ansmutotion,  and  converted  our  irott  iu 
gold,  while  other  jvoplo  Ijave  been  writing  ingenious  iheorii 
on  tlie  possibility  of  doing  it. 

Tliia  essjiy  ^v(ln!{l  be  ineoniplete  if  it  did  not  dcscribfr— 
although  it  <'an  do  so  but  briefly — tho  sources  from  which  we 
have  derived  our  cnonnons  supplies  of  iroti  ore. 

In  South  Staffordshire  exist  tlie  liedft  of  argillaoeons,  or  day- 
band  ironstone,  to  which  Dud  Dudley  drew  attention,  iotar- 
stratilied  with  the  coal.    Wo  have  the  same  oondition.-*  in  Walce, 
in  Yorkshire,  in  Derbyshire,  and  other  of  oor  coal-prodacin 
coimties.      In  Scotland,   ]!dr.   Mushet   drew   attentiou   to 
"bkck-band  ironstone,"  and  thus  founded  tluit  largo  indu8 
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wliicli  marks  the  coaniry  near  Glasgow.  Theas  woro  the  Bottrcea 
from  which  we  drew  all  our  cartranaoeons  mm  ores,  from  which 
iht*  gn.'»t*.'st  propurtion  of  UriHsh  iron  has  beeu  made. 

AjdoUict  carbonate  of  tho  protoxido  of  trou  hott,  within  a  few 
Tcani,  mttmctcd  attontion.  Now  and  thon  a  few  ferrugnuotu 
stt'iie*  were  found  Btrewn  over  the  benchws  on  the  north-eaf^turn 
oonst  of  YurkKliin*,  but  a  lnii|;  tttiiu  (tla|>»i)(l  before  it  wsa  dis- 
wrered  thah  tht>y  hod  fallt-n  fiv>m  a  liij^her  lovc-I,  and  that  a 
uaasivt*  bed  c>f  thiBt  iuat«rial  could  be  trw-'ed  by  iu  out(.!i'ui>  for 
miles  and  miles  along  tlio  OM:arpmont.s  of  the  Cluvelimd  iuUs. 
From  this  district  we  now  draw  aimuallj  more  than  a  inilLiou 

d  half  of  touH  of  iron  ore;  and  many  are  the  iitful  ton^ea 

flamo  which  imbV«l<!  the  ex)8tent*o  of  the  iron-famofo  over 
this  I'uce  SMlitary  ref.i'oii. 

From  iho  nuifrhbunplioods  of  Whiteliavcn  and  Ulverstone  are 
ined  the  red  Uemadto  ores,  or  anliydrous  oxides  of  iron, 

wuU  luiowu  for  ihotr  richness,  and  highly  apprticiated,  for 
mixini^  witJi  inforior  oros^  aiid  impronnf^  tlio  quality  of  iron. 
Tin*  JcjioiiiM  of  this  boautifiil  peroxide  of  iron  oa^ur  in  «.ho 
WbiU'iiaven  di»tricl  in  a  most  inatiMive  forrn^  mtuoUy  in  Uiu 
no  Grit  and  iho  Mountuin  LinioMl'Ono  8eric^4,  tilling  in 
Twt  caveiiut,  which  had  Leon  proviou-sly  formed,  in  tho  Ulvor* 
•tone  district  the  iron  ore  in  eqtitilly  rich,  but  it  in  not  of  ho 

ihtTpnt  ft  character;  and  \t  max  be  inferred,  from  tlie  order 
of  Dei;um.'uce,  that  the  ore  hud  been  precipitated  from  water 
ilowing  through  clefts  iu  the  rvvks,  ur  reposing  in  iargo 
Jnket*. 

'['he  brown  hematite  ore,  or  hydrated  oxide  of  iron,  of  Deau 
Forest  hft.1  been  formed  under  somcwliat  similar  conditiona, 
end  thai'  which  haH  lately  been  discovered  at  Lbtntri^iaut  is  of 
ti  hfce  ehanu'ter.  The  ulder  i-ocks  of  Snnicryetshin)  and  Devon 
teld  botb  the  peroxide  of  iron  and  that  poculiar  fonu  of  cnr- 
ito  wbith  is  commonly  known  a«  Spathic  ore.  On  Kxmtior, 
over  the  linmdoii  hills,  birge  works  buvu  been  fHtabliKliod, 
i&nd  in  tho  south  of  Devonnhirej  near  Newton  BuHtu-Il,  at 
a,  and  near  Kingrtbridge,  these  ores  are  worked, 
in  Cornwall,  tlio  Kestonnel  iron  mine, — dignified  with 
title  of  Royal,  bocoii&u  her  Majesty  the  Queen  once  explored 
iu  unbti'iTaui-ari  n-oeMos, — and  numcrwi.s  mines  around  St. 
Amtell,  ]iroduoe  the  hriinil  hematite.  This  and  Kputho-tc  ore 
uv  al(Kj  largely  mined  on  the  uoilheni  coast  oi'  CoruwaU, 
where  an  inm  lode  1(H)  feet  wide  m  soea  in  tho  cHRj  which  has 
hwn  traced  fur  many  miles  inland.      Kven  yet  we  have  not  told 

»blt  tmr  known  resources.  At  Whittry,  iu  Yorktiliin-,  above  the 
UhU  wbieh  clenrly  eorresjn)nd  willi  thn.s(^  of  Cleveland,  occurs 
a  more  recent  bed  in  (he  Oolitic  ntcks.  This  may  be  (raced 
lovmrdft  the  llnmber ;  and  on  the  southern  aide,  in  Lincoln- 
lo.  I.  9 
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ihiro,  at  a  few  inches  below  the  Rurfaoe,  it  sproads  oot  in 
a  Iwd  of  pproxido  of  imn,  vftrytn^'  from  six  to  twelve  feet  in 
thirkiu'iis.  At  Scnnthorpo  this  is  larjfoly  worked,  and  altw  near 
Kirt^ti<in-1iiiid»ey,  A  formation  similar  in  ctiaracter,  aud  jircHH 
Imbly  tho  same  in  geological  fonditiuns,  is  seen  at  Pytcrborough^ 
and  at  Stamford.  It  then  s^weads  over  Northamptonflhire  and 
the  Bfiinimnj^  counties,  where  it  is  worked  extensivply.  At 
WcHtlmry,  ntid  nt  Set-nd,  in  Wiltshire,  immcnw  deixisita  of 
iron  ore  aynin  occur,  and  at  both  of  those  places  blast-fiimaoes 
have  been  built,  which  make  iron  entirely  from  the  ores  of  each 
loenlitT. 

Sticb  is  a  very  rapid  sketch  of  the  more  important 
of  our  largo  anpply  ;  in  addition  to  wliirii  we  imported,  in 
23,112  tons  of  foreign  ore.     Iron  and  coal  are  the  great  aop- 
porters    of   British    power.       On    these    our    manojactaring 
capabihty  depends ;  and  oa  this  power  of  production  places  ns 
now  as  the  first  of  commercial  nimonfi,  we  most,  aa  the  power 
weaken!:,  recede  in  the  scale.     The  foUovv-ing  table  shnn-s  the 
present  ralo  of  exliaustion  going  on  in  our  coal-fields  and 
irondepCMntB: — 
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The   qnention  of  die  dumtioa  of  our  (loal-Heida  ban  been 

uked,  and,  moHt  unfortanatelj,  it  han  boen  answered  by  Ioom 

gnenes  and  random  tupeculatioiu,  whicK  nro  not  worthy  of  any 

rdiance.     The  means  of  dutcrruinirig  the  problem  with  accuracy 

fCiiBi;    but  they  have  not  been  made  available.     Quite  todo- 

!>ndont,  howevor,  of  this  question  of  duration,  we  should  t^ieD 

eye*  to  the  fact,  tliat  coals  arc  becoming  every  year  more 

Jy  ;  and  ihey  iniist  continue  to  increase  iu  price;  this  Wing 

Btritit  aceordunee  with  the  old  Stallbrdshipo  proverb,  which 

[tatyti,  **  Ifr  tUtl  ItVfth   hjii^t^M  ht   htm  fvh'ft  Jire  furthtfi:"     As 

|the  working  uxteud,   the  cost  of  obtaining   the  ooala  mnsfc 

[increaBe,  and  with  thiti,  either  tlie  profits  of  tha  mano&ctarer 

iiut  diminish,  or  the  price  to  the  couKumer  advance. 

In  18(iU  wtt  smelted  H,024,205  tons  of  iron  ore,  tho  value  of 

^^rtuch  wiw  alwut  £2,  tOfi,('2it ;    this  proibirtul  3,820,752  tons 

)ig-iron,  valued  at  the  mean  average  market  price  of  the 

at  £12,703,950.     Of  tbs  we  exported,  in  the  form  of  pig- 

[tron,  342,667  tons,  reserving  8,484,185  tons  for  mannfuctnrc. 

this  hundreds  of  puddling-fomaces  were  unceasingly 

loyed,  converting  tho   crude-caBt  pig-iron  into  maUoable 

tfon ;  and  mills,  Cyclopean  in  every  sense,  were  rolling  this  into 

bars,  nils,  and  sheets. 

Did  onr  space  portuii  us,  wc  should  have  desired  to  examine 
vrith  some  care  the  conditions  of  the  iron  ores  of  this  country. 
It  dfiea  not ;  and  we  therefore,  with  satiKfaction,  refer  to  the 
"Memoirs  of  the  GeologiVal  Surrey,"  which  embrace  "Tho 
Iron  Ores  of  Great  Britain."  In  theae  will  be  found  analyMS 
nf  all  the  imfjortant  ii-on -stones*,  mndo  with  the  utmwtaccnracy, 
ander  tho  care  of  Dr.  Percy, — the  cotit  of  this  great  work  having 
been  mainly  met  by  a  handsome  contribution  from  Mr,  Samuel 
Blai^kwell,  of  Dudley,  to  whom,  it  will  be  remembered,  was  due 
the  valuable  collection  of  iron  oreft  which  were  in  the  Exhibition 
of  1861,  and  are  now  in  the  Muwuni  of  l*ractical  Geology. 
Lctaring,  therefore,  the   character  of  otir  ir*.>n   ores  to  be 

3ht  lor  from  tho  source  indicated,  it  19  necessary  that  the 
itionn  of  iron,  as  a  nmnufactorcd  article,  should  engage 
oor  attention. 

Iron  is  the  most  common  of  metals ;  we  have  been  manu- 
.fiictnring  it  for  hundreds  of  yoara,  and  a  largo  amount  of 
^^tital  labour  hafl  been  bestowed  on  its  examination.  Still,  it  is 
ibtful  whether  iron  in  a  fttuto  of  abaoluto  purity  is  known 
to  na.  If  wc  tidce  pure  nxido  of  iron,  and  reduce  it  in  a  tube, 
at  a  r«l  lieat,  by  passing  hydrogen  over  it, — the  only  method  by 
wltich  the  pure  metal  can  be  got« — we  obtain  a  spongy  mass, 
which  takes  fii-e  spontaneonaly  upon  exposure  to  the  air.  We 
know  not  if  this  is  due  to  rtie  porons  character  of  the  mosa, — 
by  which  it  nets  nieclmnicnlly  on  the  oxygen  of  the  atr,  aa  doea 
platinum,  or  if  it  is  owing  to  tbfi  intense  affinity  of  tl 
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pure  metal  for  oiyjren.  Tlic  purest  commorcial  form  of  iron  stiD 
contains  about  !i«Tf  jht  cent,  of  carbon,  some  nitrogon,  with 
tra-ceti  of  silicon  and  other  metals.  Two  analyses  of  cast  iron, 
of  each  variety,— tiiat  is,  "  roU.U,i»t"  and  "  hotMtut/'  will 
convoy  a  good  idea  uf  iut  coiii[ioeition. 


COtA-BLlBIL 
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M^tAllic  Iron, 
Ky*i  per  cent 

It  is  iicce«sury  that  wo  sLould  convey  to  tlie'  reader,  who 
may  not  }»•  fnmiliar  with  ihc  tivluiicalities  of  iron  luanufiictiuv, 
BOtne  idea  of  the  protx'Sjt  Ity  whii-h  the  metallic  iron  is  olitAined, 
and  ffive  »<tniv  i*:cplauitliou  of  thu  {K-ciditinties  of  tUo  hut  atu 
cold  ulaiit  furnaces.      With  Llic  my»l«rics  of  the  datuhui  Jnnje 
the  Poui-HtHiiu:  it  puvi)  of  the  Frouch,  and  the  Stu<^k-ajfn,  " 
Sabuuonder  furnace,  of  thu  (jpriuaiut,  wi<  shall  not  deal ;  at4ti 
tion  will  be  confined  to  tho  ordinary  English  bhut-fumace  fo 
smelting;  iron  with  conl  or  coke. 

A  piTbou  who  has  never  viidtc<l  an  iron-making  district 
cannot  |>o9sibIy  realise  tho  scene  which  it  presents.  Nothing 
in  Euglaud  is  uiorv  imprt^aive — we  may  say,  more  BubUmt^— 
than  Die  "Itlack  Country' "  of  8omh  8iall'i>nli>h)re,  as  yon  are 
carried  through  it  by  the  rmlwav-train  at  night.  A  hundred  blast* 
fnmac«s  are  belching  forth  their  giant  tongues  of  flame.  The 
plaring  while-hot  eyi-s  *>f  fiui.rtf'/iinnicrs  and  pmUlutij-furHiiee* 
iwok  ont  into  (he  darkness  in  fitful  flasbeii.  From  scores  of 
chimnevs,  red-hot  vapour  midies  wildly  into  the  air,  iUuiuiuating 
the  ill-defined  mills  and  for^-s  to  which  they  lielong'.  AU  that 
\A  not  blark  n.s  ni^ht  xA  inten-iely  hot.  DAnntf^a  and  heat  an 
two  giants  struggling  for  the  mo^^tery.  With  small  aid  from^ 
the  imagitmtioti,  the  home  of  the  Cyclopean  fcuiichit  in  the  very^ 
roo*8  of  Vesuvius  or  Etna  may  be  rt^ilized,  or  the  r'andemooinio 
of  Milton  fully  pictun-d  on  tho  mind. 

**  A  ilot^eoo  buriible — am  aU  aida  ramd 

Ak  OB*  ipwa  funiMVi  AuMd  t  T*t' fima  thuse  luHB 

Na  Ml,  but  nther  dukaes  naible 

S«vT^  ooljr  to  dwo*v«r  ■«)«  «r  woe— 

WHb  arir^iuna^  solplnr  lOKMHMMd — 
With  ftwHb  aaj  whutwuMb  tl  lfTn|mftirw  bo.* 

'■  ihe  «iCeiuMl  ^)peanuic«  of  any  of  ov  brge  tron^ 
inlroJbrtion  to  vhidt  is  through  tiioae  vast  towers^ 
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uiJImI  bla^t-fiimaccs,  which  staod  Uku  the  fipry  wardens  giiard- 

ling  the  jj:iAiit'»  caatle,  in  those  Teutouic  legends  ihnl.  Rtill  live  in 

rKorthpi-ii   Kurope.     Tliu  hhift-J'vmnfr,  us  ubuhIIv  coustructwl, 

lis  a  i-iiviilftr  brit'k  tnwor^  about   sixty  feet  high,  nod  nl  the 

[/•(i/Ar*,  ur  widest  [xiH,  it«  width  varivK  from  fourteon  to  seveu- 

yievn    or    eighWuii    (eut.      Iih    iiitiTtdr    t>tM:t>ou    exliibita   two 

IfrastumB  of  concK,  meetiDg  pocK  other  at  their  hnscs,  at  the 

widest   part   uf  the   Tuniace;   from   which   point  it  gradually 

coutmcij*  hi.ttli   upwiirds  to  the  iHutiih  and  dowiiwarda  to  the 

level,  where  the  t»ijrr'»  (Binall  apei-tures  fur  admitting  air)  ore 

'    atastcd ;  within  this  arc  phiced  tbe/tc.V,  thoy/tr.r,  and  the  vimot 

»or  iron  ore.     ITio  hlmriinj'i'n,  as  it  is  called,  or  the  first  RtArting 
of  an  iron-fumace,  is  au  0[)eration  reijuinug  great  experience. 
A  fire  of  wood  is  fir^t  lighted  on  the  hi'mifi,  npon  which 
K  rfiJcc  is  thrown,  and  when  the  whole  is  ignited,  the  fiimaco  is 
H  filled  br  nviiring  in  at  the  mouth  ix'guhir  charges  of  calcined 
BiroQ  ore,  liinestnne,  and  rnku.     Blusta  of  air,  urged  by  powerftil 
|H  »t«um-cngiues,  are  blown  in  tlirough  the  tuyhvn,  and  llic  whole 
lieeomes  an  intensely  incandescent  niiisH,     The  sine  and  power 
if  those  bellown  wilt  be  beut  nnderstood,  by  stating  the  ftwt, 
tliac  an  ordiniu-y  fimiace   making  white  iron  inquires  iieariy 
7,5<H>  cubic  feet  of  air  per  minute,  er  it  cunauuies  3,318  tons 
uf  our  atniO(*phero  in  e\'ery  week. 

Ajb  the  iron  ore  is  acted  on  by  the  intense  heat  produced, 
ityiddit  up  its  carbonic  nc-id  and  its  oxygen,  and  fluid  inetal 
811WS  into  the  lower  part  of  the  funiace,  where  it  is  collected 
md  preser\x><I,  until  itKufliricnt  c|uaiility  ia  obtained  for  caatingi 
Moiihls  are  madi-  in  sinul,  consisting  of  longitudinal  chanDeb, 
caUed  nturs,  from  which  are  funned  lateral  trt>ugh«,  named 
(•I'j^jr,  The  furnace  in  tapped  by  breaiking  away  the  clay  which 
doiciii  and  Reenres  the  ttfmp-j<hti',  on  the  removal  of  which,  out 
towi  m  river  of  glovring  whiteness',  rushing  onward  through 
the  sows,  and  nipidly  tilling  the  j»j;;«  with  inm.  The  whole  of 
tile  liquid  contents  hft\nng  flowed  out,  the  tijui^i'iiint^  ia  again 
•OLTired,  and  ihe  <'>penitiuu  of  smelting  gocH  forward  as  before. 
Kumnecs  are  kept  in  blaat  for  many  years,  yielding  regularly 
dvm  2IX)  to  -tytJ  tons  of  j>ig-irou  per  week ;  every  ton  of  iron 
K-quiring  the  following  pr(i])ort»on  of  inatcruds,  or  theroabouUi, 
|Hidf  a  dozen  exmnpU-a  an;  given,  as  they  vaiy  at  diflcrcat 
Works,  and  ul»o  with  thu  (juutily  of  inm.) 
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Tho  aninitiatod  reader  must  be  inTorTncd  tbut  Uib  cimien 
aaed  are  those  which  Mn»  produced  in  the  processes  of  refining 
Acd  puddhiig.  They  are  oflca  very  bcaatifully  mt'stallized,  are 
ricb  in  inin,  but  contain  vorioMc  quantities  of  eulicun,  ulnmiua, 
manganese,  tmlpliur,  phu^phui-tia — lu  (^ict■,  all  the  impurities  of 
the  irun  whicb  an*  uut  dihyiiMklt'il  by  hi-at. 

The  difforence  between  the  •'oold-bla8t"and  "  hot-hljutt'*  iron, 
just  now  referred  to,  in  produced  by  a  cuntriranoe  (or  heating^ 
the  air  before  it  is  un^  into  the  blaMt-fiimacc.     The  intro>JH 
ductitin  of  hot,  in  the  place  of  cold  air,  in  ir<>n  manufacliire,  vras 
eiTtxrtod  in  1827,  by  Mr.  Jamea  Beaumont  Nuili^on,  uf  Glus^w. 
It  will  be  evident,  upon  consideration,  that  a  fire  urged  with  air 
beate<L  to  572'*  Fahrenheit'it  scale,  must  bo  more  intense  than  a 
fire  urged  by  air  at  the  ordinary  atmosphenc  tctnporaturc.    The 
result,  in  practice,  has  bctm,  that  wborooa  fonncriy,  by  the  cold 
blast,  to  produce  one  ton  of  pig-iron,  8  tona  1  cwt.  of  cool,  con- 
verted into  coke,  were  required;  now  a  ton  of  iron  oaii  be  mads^ 
from  tho  same  ore  with  2  tons  6  c^-t.  of  coal.  fl 

It  vena  conteuded  by  many  persons,  on  the  introduction  of 
tho  eyetem  of  smelting  iron  by  uie  hot  bliiKt,  thai.,  alrhongh  the 
praoeaa  might  enable  the  ironmastor  to  produce  a  largt-r  quantity 
of  metal  economically,  yet,  in  many  of  tho  qualities  most  desir- 
able, the  hot-blast  iron  was  deficient.  Long,  and  often  angry, 
discU!<Riuns  ensued,  yet  cohUblast  fumaiCCft  went  grudually  nut 
of  uKc,  aii<t  the  liot^bliLst  upi^mratus  was  gDnarally  applied.  'l*he 
matKT  viiut,  at  length,  snl^mitt^>d  to  experimental  examination 
at  the  request  of  the  Uritish  Association,  Mr.  William  Fairlmura^ 
and  Mr.  Gatun  lliHlgkiuson  having  charge  of  the  inqnir)'.fl 
The  points  to  be  determined  wert^— T.  Direct  tensile  strength  ; 
2.  Compressive  strougth ;  3.  Transverse  sin-ngth ;  4.  Power  to 
resist  im|)»ct;  5.  Moihdus  of  elasticity,  or  stillnesH ;  and  t'l.  Spe- 
cifio  gravity.  The  report  fimiished,  shows,  conclusively  that  the^ 
sum  of  the  advantages  ore  in  favour  of  hot-blast  ir»n.  Thafl 
mean  ratio  of  strength  in  cold-blast  iron  bring  represented  hy^* 
1 ,000  ;  hot-bla8t  wan  1 ,024'8  ;  and  the  mean  ratio  of  power,  to 
sustain  impact,*  being  in  cnld-blm^l,  as  l^tXH),  it  was  ],2:2lt*:t  m 
hot-blast  iron.  One  cau.se  has  iH-'Cn  indicatfd,  which,  no  doubl, 
luad.H,  in  some  cusfKi,  U>  an  inferiority,  ileated  air  exerts  ■»: 
grentur  rednctive  power  than  coM  air;  consequently,  in  some 
runmces  blown  with  hot  air,  refractor)'  iron  ores,  which  could 
not  otherwise  Iiavo  been  employed,  have  been  introdueiHl  into 
rhe  furnace.  They  generally  contain  many  impuritiofl,  and, 
con»e<iueutly,  infenor  iron  has  hecu  made.  The  advantages  of 
hot  over  cold  lur,  in  iron-mnking,  are  maii\' ;  and,  without  it, 
the  anthracite  coal  of  Souih  'Wales  and  of  the  United  States 
could  never  have  been  employed ;  whereas  this  fuel  is  now  be- 
coming eveiy  year  moiv  vtilnable. 

*  Tbe  jfcrma  lo  lewl  Uvn. 
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In  the  rconomy  of  ii-ou -smelting,  the  coUwtion  of  the  gasee 

cMmping  from  thii  lop  <if  the  bluHt-liirnace,  and  tiicir  utilization, 

miut  not  \*e  forgotten.     The  chcmicAl  (Ganges  which  nre  going 

uD  within  the  couicul  tower— where  incandcaccnt  coal  or  coko, 

loxide  (if  imn,  aud  carboimto  of  lime  are  mpctiQg  with  thi*  oxy- 

Igen  Hiid  mlntgv-n  of  Uie  air,  at  a  vt-ry  liigh  LfUipcratiire — ure  of 

■A  t-unouM  and  (;uiiij)lifa(i;d  imtiiro.     'ITit-'j'  havi*  bftii  imiHTfecLly 

tudiod.     The  oxpcTimcnt*  of  Bnnsf  n  and  J'laytair  at  the  AJfrc- 

I  fanuee,  and  those  of  Levi  and  Svhuiidt  ou  eharcooJ  •furnaces, 

Igaro  sumo  indications,  which  might,  if  followu<l  out,  have  lod  to 

Hm(»ortnnl  results.     'J'he  Irtbonoiis  uatupe  of  the  invoatigntion, 

and   CliL'   diihcultii^  attc-ndiiig  it,  nppear  to  have  checked  all 

IfiirtLor   inquir}-.     \Vc   know,  coiih«.'<[ut'nl.l3',   bat   httle  of  the 

tfionttir  of  the  smcUiug  process,  which  may  be  briefly  slated 

Ho  be  as  follows. 

The  gnseH  fomtod  daring  the  opcmtions  going  forward  in 
Uic  whito  hut  niaaa — carbonic  oxide,  atid  much  votntilt;  cum- 
InLstible  iimtter, — veiy  complicated  in  its  cimstitution,  ascend 
I  at  M  higli  Icnipontlare.  As  (he  ore  in  supplied  to  the  fiimaco, 
'  it  mcebi  those  powerful  reducing  tigent^,  and  u  portion  of  the 
'  oxide  of  iron  is  reduced  to  the  metallic  state.  Combination 
alio  takes  place  between  the  iron  and  (he  silica  and  aluinina 
preoent  in  the  ore.  The  chemical  afUnitica  of  tlio  lime-IIux  then 
cume  into  play.  Silicati-a  of  Hme  and  alumina  nre  formed,  and 
iho  slog  tiiiis  pmduced  cout,aiiiK  but  tittle  iron;  the  metal  being 
blnratcd,  probably  in  the  condition  of  pure  or  malIeal)lo  iron. 
ITiis  descends  further  in  the  furnace,  and,  at  the  liigh  tompeni- 
Uirv  which  there  ejcists,  it  bocouieu  liquid,  combining  with  the 
carbon  to  form  carburet  of  iron.  Still  descending  through  the 
loalerittl,  there  ia  no  doubt  but  siUcon  and  other  alkaline  metalu 
combme  with  and  materially  influence  the  ch&rui.-ter  of  the  iron. 
The  cast  iron  obtained  ia  very  variable  in  its  composition ;  it 
DRut,  however,  bo  regarded  as  &  oomponud  of  iron  and  carbon, 
altout  four  eqnfvalents  of  the  former  to  one  of  the  latter,  or,  iron 
Mi),  carbon  o"l.  "When  all  lliia  luis  been  effected,  innneunc 
Tohimcs  of  gnses  iiileusely  healed  esovpe.  lliese  were  fornuTly 
ilmuluto  «■((•»/'?.  'ITiey  are  now  colU'ctcl,  and  can-ied,  by  moanK 
vt  pipes,  to  other  furnaces,  where,  under  favourable  conditions, 
they  can  be  made  to  produce  a  tompcratoro  varying  from  3,21(1^ 
Fahr.  to  'ifiH^"  Fahr.  It  is  stated  on  good  authority  tluit  the 
mving  of  fuel  with  two  fnmaccs  making  2-iO  tons  of  iron  per 
wtck,  by  applying  t^ie  waste  gasea  to  the  bta^t-enginc  and  hot- 
air  Btovofl,  haa  beeu  Jl,l,2W  a  year  1 

Such  are  the  advnnce.i  whieh  have  been  made  in  the  manipu- 
latoiy  details  of  iron  manufactnre,  by  which  we  arc  enabled  to 
make  cheopor  iron  than  any  other  country  in  the  world.  With 
the  diief  varieties  of  cast  iron,  via.,  dark  <jrftj,  iright   tjrtyi 
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mi^lhit^  aod  rrtillr,  we  ve  well  scquniiited,  and  a  good  Ca 
iitiii>&;er  can  dt'ltTmmr,  fn>ni  known  niaterialA,  ilw  rvrull  whicli 
ihalt  be  ohtamcd.  With  all  the  tnjBteriM  of  r-imh  r-tmit  are  vre 
khso  fiuniliar ;  and  it  cannot  bat  bo  rwretted  that  there  arc 
mannfactiircrB  who  t^tudr  the  art  of  supaisticnHnn  m  zealoasljr 
M  to  prodnce  ft  composition,  ^1)11  called  iron,  m  which  that  metiu 
occJijKCi!  thu  uiiiiiiuum  space. 

Wc  Htartod  with  the  assertion  that  althongh  iron  htul  been  so 
long  known  to  maokiud,  we  were  stQI  imporfix-tly  acquaiutt ' 
witB  its  ph^Hical  and  its  chemical  properties.     We  Pcpcat  thi« 
and  cannot   refrain  from  expressing  a  hope,  seeing;  iJiot  thfl 
expeniaent«(  rtxjuired  wuuld  be  too  cxpenBivu  for  any  man 
undertake,  that  some  aHKocinted  trfin-tniiKt<T>t  would  Holeet 
skilfiil  and  rr-ltaMi>  experimental iitt.,  place  a  fVimace  at  hi* 
posal,  and  meet  all  the  expense:*  of  this  fine  inqiiir)'. 

Cnidt!  pig-iron  is  a  compoond  of  iron  and  carbon,  mixed  wit 
nevero!  «ubjit*nce«-  1V»  ppoonce  wrought  or  in«lleable  Iron,  a  Is  _ 
portion  of  the  i>arbon  is  to  be  removed,  and  the  impurities  dii 
sipated.     The  process  is  essentially  one  of  oxidntion.     It  i^  no 
possible  to  de«cribe  in  detail  the  structure  of  the  "  refinery," 
oxidizing  blast-heartU,  nor  to  enter  into  the  histonr  of  the  pr 
of  "  puddling,"  and  discnss  the  several  stagcB  of  the  opcroaon.' 
It  mufitftuffi<x>  that  we  otnte,  that  the  refining  cnnsistK  in  placing 
shout  two  tons  of  pig-iron  apon  a  fire,  Ht  in  the  crutro  of  the 
l-efiiiery-heiirlh,  cnvering  it  up  with  cokej  and  ihi-n  urging  the 
fire  by  a  gi-Hdiiallr-inrreaf«ing  blast  until  the  iron  is  melted, 
ia  kept  in  a  perfectly  liquid  state  under  the  inHuenoe  of 
blast  for  iwme  time,  the  carbon  combine!*  with  oxygen, 
escapes  as  carbonic  nuid,  while  the   ailventitiuuH   metals 
oxidized  and  volatilize4l.     In   the  Welsh  iron-works   ore  ton 
of  white  iron  tokeo  fi*om  one  and  three  quortcn?  to  two  hours  U 
refine,  the  consumption  of  coke  being  from  six  to  eight  rwt.jj 
and  the  low*  of  metal  iibout  (liroo  cwt.     Instead  of  air,  stesn 
is  ollen  emjjloyed  in  the  refinery  process,  and  in  cenerol  with  tW 
be«t  posBible  result.     In  effect,  the  process  is  to  blow  the  fire  on 
tbe  hearth,  and  act  on  the  melted  iron,  with  steam    under  a 
prcesaro  of  from   10  to  50  lb,,  and  at  a  temix-ralnri'  of  nlKmt      , 
700"  Fahr,     Wc  are  informed  tlmt   ;!!)(»  cwt.  itf  pig-iron  pro^^fl 
dui-ea  by  this  process  yiKJ  cwt.  of  refined  metal,     'Jlio  saving" 
here  is  grcjut,  and  half  an  hour  apjieam  a  sufficient  period  for 
refining  a  ton  of  crude  pig-inm.      liefining  by  gns  luw  bccui 
introdueed,  and    by  soriio    highly  approved.      'J'lie  jiw   nietn 
producdl  by  lhi>  refining  pixicess  is  sribjecttsl  lo  the  profess  el 
"puddling,"  intmdnred  in  I  7S'-i  by  Mr.  Henry  Cort.    The  pud- 
dliug  furnace  is  »«o  constructed  that  the  inteiiKely-heatod  ^-apour 
or  flaino  j>laj"s  or  revcrberatcB  upon  the  melted  metal,  o 
brought  to  ft  bright  red  heat,  about  four  or  five  cwt.  t^  J 
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vdt  iof^'XhvT  with  some  ricb  scoria}  or  forfte-iriuders 
let  oxiilc  of  irtin).  Hy  the  heat  applif<[,  tlio  iron  in  tneltod, 
Uie  workiuiui  stirs  it  aLoiil  with  lii)i  poker  so  aa  to  expose 
ry  purt  lo  thu  tluiuo.  'J'lio  t'Jirt'im  is  liuriit  vif;  tliti  tntial 
tmiis  lota  and  Ic&a  fuailtlc,  pfuwc^  int^i  h  tliirk  nii(]  kmm-ioii:^ 
lie,  bO  Umi  it  slii-kjt  l-fgylWr.  Tliu  "  pmUlU-r  "  nun-  Ibruis 
iroti  iiiU}  bulls  fuited  "  liludiiit*."  KiU'li  hloorii  i:^  n^iuuviil 
a  pair  nf  tougs  ;  it  in  compressed  into  a  cylindrical  form 
u  few  blows  froiD  a  Iicavy  hammer,  and  then  converted  intn 
bv  paasinp  it  hctwi-cn  ^oovetl  roJItrs.  This  is  mftllenblo 
ka»  wuich  is  Khnjioi  in  its  !*tnn;|.iire,  aud  aJtliougU  the  puix-at 
jrciul  funn  of  tlic  metal,  it  t^till  contamti  about  one  half 
it.  cf  cHrlMjii,  with  (races  of  silicon  and  other  metals.  Tho 
vvKft  of  bniliiig  iron,  by  which  crudu  uietul  is  coavyrted  iulo 
Itiiblu  form  without  the  iiiien-ention  of  tlie  *'  refinery/' 
ler  modo  of  proc«?dinp  lendinp;  to  tlic  same  end. 
ID  UeDaemer  proccsut  has  excited  cuui^idcrublu  ulieutioo, 
anil  it  muRt  be  admitti'd  ti)  Ik-  a  hiffhly  Hcientitic  one.  Air  in 
forced  ihmiiph  n  mas^  of  fluid  iron,  the  oxypcJi  of  which,  acting 
[in  the  ro<l-hot  metui,  greativ  iucreutfcn  the  heat.  'I'he  carbon, 
r^mrerted  into  carlNtnic  oxide,  bums  off  in  a  blue  tliunu,  tho 
ii\»i\c  maf»  being  in  a  iilate  of  noleiit  ebullition,  and  the  im- 
poiitius  ore  thruwii  up,  an  oxidised  i^Iag,  in  the  forin  of  frtfih. 
Mr.  BfAAenier  says,  "  One  of  the  moat  importaiit  farts  connected 
with  tliitf  uc-w  Ky^iem  of  inuuufactui'ing,  is,  that  all  the  iron  so 
pn|iared  will  he  of  that  quniity  knowni  as  rhnixunl^iron,  betauso 
ilip  wbtile  of  the  pruwsses  being  conducted  without  the  use  of 
nuncral  fuel,  the  iron  wilt  be  friHi  from  those  lujtirious  properties 
ir^iioh  thnt  dpi!rri]ition  nf  fuel  never  fails  to  impart  to  iron  that 
a  Oroaght  under  i(«  inlinence."  At  that  stage  of  the  process 
DDmediatcly  folKiwing  tim  "t>otl,"  l.ho  whole  of  the  crude  iron  hu^ 
puwd  into  the  crtnlititm  of  nmi  steel  of  ordinary  i|aality.  By 
ibo  roiitinuution  of  Ihu  pi-ocess,  the  Hleel  so  produced  gradually 
lincA  its  siNiiU  remaijitng  portion  of  carbon,  and  paHseu  suc- 
trsdrely  fi-om  htieti  to  »>fl  ff/rl^  from  m/f  "firl  to  Htniij  iiiiu, 
uid  eventually  to  very  soil  iron;  ftencv,  tit  n  ririuiH  prri'ti  "/ 
Ik,  yitftAf,  iiHij  ijH'iiih/  of  metiii  f'tn  he  ohlainal.  Something 
mijru  than  (he  iuveutor  slate!*  ecrtainly  takes  pUce.  In  these 
itiya  of  Alechaiuoi'  inKtitutiiiii:^,  cveiy  person  has  seeu  thu 
kwitiful  expprimctit  of  burning  atccl  wire  in  oxygen  gas. 
Till*  cxjM.Tiuu-nt  ici  entirely  eclipsi'd  by  the  bnllimit  display  of 
n)»rkB  from  the  boiling  imii  uiiurrgoiiig  the  KeAfienir-r  pi-ocesa. 
Muth  iron  i«  bnnit  oil",  and  from  the  ex)H:rimenta  made  ab 
U'KJni^  and  at  iJritou- ferry,  we  learn  that  tliere  %viut  obluiued 
"  n  mere  lunAa  ui  re>)-]Rit  friiiiile  matter ;  which,  fnmi  ittt 
crumbling  luul  Dou-cohcsiun,  was  with  ditficully  funned  into  an 
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Kxpenenci-  appears  to   liave  mudilitNl  Uio  couditjons. 
varictiew  of  iron  are  iKit  ailvaiila^'oiisly  trirati^d  by  the  '" 
process;  but  some  varierieo,  such  w*  the  Swedish  irons 
soDw  of  the  very  best  UritisU  pi(fs,  are  n'jw  I>eing  convert'.'^ 
into  tbat  rtLLimblo  metid,  existing  iu  a  stale  IjetwiH-n  irou  aud 
steel,  employed   for  plating   those  Rhips  of  war  which  lue  hi 
wilhstiind  tlic  limiimtfr- headed  shots  projected  from  aa  Arm> 
strong  t^iiu.      I'rom   a  metal    siiiiilar  to  this  are  mado  thoea 
reuiarkublf  [lioctiii  of  Orduauoe  mauulaetui'ed  by  Whitwo 
Tliere  apiK'iirs  to  be  a  Htjign  in  the  prucusH  of  uuiiveiting  in 
when  we  hare  all  tho  quuHtieii  of  ihc  best  stocl,  combined  wii 
the  ralaable  properties  of  malleable  ii-ou.     This  uouditioii 
arrived  at  by  another  pnicess.     AriJcIes  of  various  kinds,  6U 
as  BcrewM,  pulleys,  &c.,  refiuiring  great  toiighn(->*s,  are  caM 
the  ordiniiry  selected  pij^.     In  this  state  they  arc  vorv  luuil, 
consequently  very  brittle.    These  ai-ticlee  are  place«l  in  a  fiiniact! 
with  a  quiiuttty  of  heuiatilu  ii\iu  ore,  aud  the  whulo  expoicd 
for  fioiuo  tinio  to  a  ijio^htrnt(>ly  hi|a^h  temporatare.     Tbo  psr- 
oxido  of  iron,  audor  the   action  of  boat,  rcmovc«  a  certain 
portion  of  Uiu  ou'bou,  and  exceeding  toughuetui  results  fixtui  the 
operation.      tStimijis,    bitti,    Kpiiiv,   and   itiiich   >^ddlor«*   iron- 
monffery^are  now  made  by  thiH  process.     Althou^fh  thia  opei^^ 
tion  uua  in  inuny  rospects  tho  ehai-aeter  of  annoating,  yet  it  ^H 
souiethinj^  more.     It  is  quit*  certain  that  a  molcciilar  chanj^^^ 
takes  placo  by  tho  long-eoiitiuucd  aetioo  of  heat  alone  ;  beymid 
this,  however,  thi;  prfMoucfl  of  tho  pcrowdo  of  iron  determines 
by  chemical  acliou    the  constitution  of  tho  metal.      Very  lino 
ca«tiug«,  many  of  theiii  etipies  of  examples  of-  high  art,  aro 
mode  by  this  process.     A  vorj*  liquid  metal  is  obtained  to  accure     , 
the  requisite  HharpneiM.     This  would  be  brittle  when  cold ;  but     I 
by  tho  combiniHl  action  of  heat  and   hematite,  tho  requisito 
loaghncsa  is  secured.  m 

liefore  leariug  this  poi'tion  of  our  subject,  the  Berlin  irodSj 
ooHtiuKH  claim  some  attention.     Uuiuos  has  stated  that  thoflflm 
remarkalily  delicate  productions  aro  due  to  the  presence  of 
phosphorus  aud  nrseiue  ia  tho  iron  from  which  they  aro  cast. 
'I'liose    subHljincfi*    certainly    luivo   n    tendency    to   grvo  great 
fluidity  to  the  melted  in»n,  aud  tluidity  is  ossyutial  to  tho 
ductiou  of  8uch  lilign^p-worh  us  wo  Rce  in  tho  elaborate  b; 
lets,  neck*chaltiR,  brooches,  and  fans  which  many  of  the  Barli 
fbiiudri«a  produce. 

Tho  reputed  origin  of  this  manufacture  is  tnferestinff.  At 
the  timo  when  tho  final  struggle  commenced  between  Pnwm 
and  Napoleon,  the  patriotism  of  the  I'russioa  ladies  was  pnritca- 
larly  cunRpicaouB.  'I'hoy  sent  their  jeweLs  and  trinkets  to  ihe 
Royal  Treasury  to  assist  in  fnmishiug  funds  for  tho  expenses  of 
the  campaign.     HingSj  crosses,  and  other  ornaments  in  cast-iron 
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given  ill  ruturu  to  all  who  mntio  this  Hucri6ce.     Ilivt-v  fi'iUa 
e  tho  inscription,  "  OoUl  ron  Kit^^ni ;"  and  tlirtfc  S])art«ii 
iincnta  arc  t»  Om  dny  mneh  iroasui-cd  hy  the  iMiifHessorv 
th&T  famitiee.     llic  dcmaud  onsin^  from  thoHO  circuitiDUuicos 

rl  to  thai  ■  ifa!  delicacy  ho  luooh  adioirt-d. 

Notwiiii  _r  the  BtAtement  umde  by  iJninii-',  we  have 

beea  ftasannl  by  a  lVu.ssian  Touiuh^r  thtit  tlir  lU'rliii  i-aatiti^  ore 
Jy  made  from  English  iron,  and  tJiot  the  wholo  necrct  of 
iBaaafaotiirt)  c?onsi»(«  in  securing  the  uecetiiia.ry  Buitlttr  of 
melUK]  metal  by  a  very  high  teinpenrture.     A  tine  silicaous 
is  required  to  forin  llip  moiild!4,and  this,  RhrenW'r};  infomiH 
,  i»  entin-ly  coiij|M>i»ed  nf  the  shells  of  inieroKcopic  nniiiiidriila), 
hicli  (imt?  swarmei!  in  iho  ancient  st-iis  that  luiitetl  ihtj  JtiJlio 
th  iLf  IJlat-k  Sea. 

Whoro  rbains  aro  produced  in  Berlin  iron,  the  central  rosette 
"  each  link  ia  the  only  portion  really  co«t>  the  loops  Conning 
unmeet  ion  1>eing  of  wire  bent  to  furui,  tuid  laid  into  the 
prints  pntviili-d  fur  tliftn  in  the  mniiUI.  'Vim  being  arranged, 
tJio  tnet«l  to  fonn  thi-  rosette  is  run  in,  fills  tht^  inijtix'Sfiirtn  uf  it, 
id  mrrounds  the  ends  uf  the  irvu  rings ;  thub  foniiing  the  link. 
fc  littvc,  however,  had  in  our  posaeiwion  a  chain  inmU-  by  a 
man  workman,  at  the  Ilayle  foundry  in  Cornwall,  which  wiw 
riy  live  feet  in  It-ngth,  consiptod  of  180  link><,  and  weighed 
ml  an  otiiico  (md  a  half,  the  wholo  of  which  was  eaflt.  It  in 
iou-s  to  eunimtil  thet^u  Uelieate  castings,  weighing  but  a  few 
uiw,  wtli  Mich  enormous  costings,  as  the  cylinder  of  the 
rdrmulic  prea«  which  was  used  to  raiHO  tlio  Untanma  lube 
kto  tla  place,  and  to  jiDKh  the  Gn-at  GaatiTu  to  her  hutne  of 
ter»  ; — the  weight  of  which  wa«  twenty-two  tons. 
Wo  must  pMS  on  te  Steel.  It  bus  been  ahown  that,  pig  or 
l-iron  ia  a  cempoimd  of  iron  and  carl>on.  The  iniillcaiilu 
i«  produced  by  depriving  the  metal  of  much,  bnt  nm  all,  of 
i-arlwn  ;  and  wo  bavo  now  to  show  that  steel  ia  another  com- 
ntrad  of  these  two  elementary  boilics.  If  wo  place  UjgetJier 
lie  diemieal  constitnent*  of  eiu'h  of  those  states  of  iron,  the 
'peculiwitics  wiU  bo  at  oncu  evident. 

CABJKW.  inoic. 
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In   India,  and  In  some  of  the  Continental  States,  eupwially 

[in  \Vei^]ihalia,  HtjTia,  Siegen,  and  iu  Sweden,  steel  i»  prefwired 

jdin-ctly  from  tlie  ores  of  iron,  and  is  known  as  natice  Ktoel.    In 

places,    charcoal  is  employed   hs  tlie   fuel ;    but    eertain 

lipoktoiy  details,  into  wUicIi  wo  cauiut  at  preeent  eutor, 
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nf  f\iniaces  and  the  cuDHlruction  of  Uii?  neoeaaaiT  workii, — and 
ufler  all  the  cost  of  fiiel,  flux,  and  Iftboiip,  iron  is  nuidp  at  Ion 
Uiau  Jtit  Uao  ton.  IJy  everv  movement  tbia  price  i»j  of  course, 
ronaidorablj  iucreosi'd^  anu  by  certain  pruceHSos  of  uiunufai'tun' 
it  ill  augmented  in  a  rouiarkabtc  niAuuer.  Tlie  best  iron,  for 
exaiuplt!,  costs  rathur  raoro  thou  3J.  por  pound,  and  out  of  iidt. 
.'>(t,0Oi)  hair  pendulum -sp rings  for  WBtclios  con  be  mode,  it 
2d.  each  ;  thuH  rui«img  the  vahie  of  the  pouud-weight  of  iron 
(o  npn-anlH  of  .i.iO0  t  'llic  skilled  labour  of  the  omuaaital 
iroit*<»wt«r  so  incrooaos  the  values  of  tho  crude  f^frcy  iron,  in  tke 
manafoc-ture  of  artielos  of  use  and  omaiueut,  that  it  reached,  in 
many  casoh,  to  ten  thoiiftiuid  iiiiiea  the  original  rost  of  tW 
mati'rial.  Thetto  curioitities  of  mauufacture, — upon  which  u 
int4?resting  ossay  might  be  written, — repn-wut  the  value  wf 
man's  creative  powt-r  in  rendering  (he  produe-tiims  of  natun- 
the  means  (or  improving  the  condition  of  the  human  rac*. 
'Hiey  are  the  outwurd  and  viidble  MgUH  of  the  moulding  power 
of  the  mind  of  man  ;  and  although  we  are  forbidden  to  wordiin 
tUe  work  of  a  mortal,  yet  a  due  appreciation  of  Ins  haudiworlc 
loads  to  a  more  perfect  understanding  of  that  Immortal  i*owcr, 
from  whom  creation  springs.  The  Britannia  Tube,  the  Tanmr 
Bridge,  the  Ci-umlin  Viaduct,  the  Suspuusion-bridgo  of  the 
Menai  Stniita,  or  the  iligh-Lcvcl  Bridge  ocroea  tiio  Tjtic,  are 
the  works  of  Titanic  mindK,  and  ati  such,  they  possess  the  pijwi^r 
of  elevating  every  human  being  who  looks  on  those  exaiuph's 
(rf  ODgiueenng  skill.  The  (rti-at  Kiuiit^ni,  the  irrtrriW,  and  the 
Jitark  Piiiire,  ni-e  evidences  of  power,  which  morally  giTe 
Htamgth  to  tlio  men  of  the  ttHUUi-i,-  to  which  they  belong.  The 
thouManda  of  miltvi  of  irtm  bant  which  nro  laid  over  our  Island 
do  more  than  cimblc  ua  to  pa.s>t  with  celerity  from  place  (o  place. 
Tlioy  arc  bivoking  down  the  barriers  of  prejudice,  they  are 
destroying  the  walls  which  separated  the  town  and  the  country; 
and  both  are  gainers  thereby, 

Man  begins  to  ascend  towards  Heaven,  tlie  moment  he 
Hcrioufily  pxert-s  his  mental  gifts.  The  breath  of  life  which  was 
given  to  biro  by  hi»t  Creator,  was  an  influence  of  a  fer  more 
exalted  character  than  any  of  the  Physical  Forces,  which  sro  so 
terrible  in  action,  but  which  are  suhjngnted  to  himiau  will.  By 
the  might  of  mind,  man  takes  the  dubt  of  the  earth,  and  he  seixes 
the  spirits  of  tho  airj  he  brings  one  to  act  in  force  npon  the 
other,  and  the  result  is  a  rtt-tiUMn  for  good  !  ^Miat  Teutonic  god, 
what  Oriental  Euchanter,  ever  performed  so  vast  a  work  as  that 
of  rearing  across  a  strait  of  the  sea,  a  tube  to  endure  for  ages 
the  rushing  to  and  fro  of  a  Behemoth  of  man's  creation,  whos* 
"  bonos  arc  as  strong  pieces  of  brass  ;  his  bones  are  like  bars 
of  iron," — which  draws  after  him  In  safety  hosts  of  men  ?  What 

»ltic  Sprite  ever  lubricated  from  the  crude  masses  of  "  the 
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earth's  fotmdations/'  so  fine  a  film  as  that  which  man  has  spun 
in  the  hair-springs  that  mark  the  tread  of  time  ?  or  wove  from 
Boch  coarse  materials  so  delicate  a  tissue^  as  those  iron  oma- 
ments  which  faang  aronnd  the  neck  of  beauty?  "  Iron  is  taken 
ont  of  the  earthy  and  hrass  is  molten  out  of  the  stone."  Tho 
promethean  power  which  made  man  a  metallurgist,  advanced 
him  as  an  intellectual  creature,  and  every  stop  we  take  in  sub- 
dning  nature,  according  to  God's  command,  elevates  the  whole 
hnman  race  another  decree  above  the  Eai-tliincss  of  this 
existence. 
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XTP  to  the  close  of  the  last  century  the  best  contrivances  in 
^-J  use  lor  obtaining  artificial  H^ht  were  limited  to  oil  lamps 
of  very  imperfect  and  uneconomical  construction,  and  candles  of 
wax  and  tellow.  Blazing  torches  of  pine,  ends  of  rope  soaked 
with  tar,  and  occasional  bonfires  of  tor-barrels,  might  serve  for 
s{>ecial  occasions,  but  could  hardly  be  looked  upon  as  available  for 
oriliunry  puqioses,  and  other  better  contrivances  were  unknown. 
In  warm  coniitries,  where  tolerably  pure  vegetable  oils  are  easily 
and  cheajily  obtained,  where  the  winter  nights  are  not  very  long, 
and  where,  therefore,  little  artificial  light  is  needed,  a  piece  of 
twisted  cotton  or  yam  portly  resting  in  a  saucer  of  oil  serves  all 
puriKisea.  Ijomps  of  the  most  elegant  form,  but  of  this  very  simple 
construction,  were  in  all  former  times,  and  are  still,  used  by  all 
classes  in  Urcece  and  Italy.  Such  lamps  date  back  to  the 
remotest  nntitpitty,  and  a  sea-shell  has  no  doubt  served  as  their 
original  mmlel.  The  jar  of  oil  on  a  shelf  always  at  hand  serves 
indiflen^nlly  for  fwHling  the  lamp  and  fi>r  cooking,  and  indeed 
many  travellers  have  recowled,  though  by  no  means  with  satis- 
factiini,  that  they  have  seen  the  very  lamp  itself,  burning  in  the 
chimney,  taken  down  fri>ni  its  platv  in  order  that  a  part  of  its 
rich  i>i">ntents  might  be  poured  out  lo  assist  iu  some  savoury  fry 
going  on  Ix'low. 

In  i\*oIer  elimate^,  where  the  winter  nights  are  much  longer  and 
when.'  (mI  readily  congeals,  lamps  wore  long  ago  replaced  by  can- 
dles. At  first  rushes,  and  afterwan.ls  c<."»tton  wicks,  were  dipped 
in  Imni  animal  fat  or  tallow  in  n  molten  state,  and  when  cool 
M'en.*  i\>ndy  f^tr  nse.  A  Wttor  kind  of  cantlle  was  made  after  a 
tinte.  by  j>»^uring  purifirtl  lallow  into  ihuh/./,-*  in  which  twisted 
wieks  wen'  prenously  lixrtl ;  and  hentv  the  division  of  tallow 
('andles  into  moulds  and  di|ts.  IVih  nnpiirtxl  constant  snufimg, 
and  if  long  nt'trltH'te*!  wen'  dangennis.  owing  to  the  unbnmt 
earlvm  which  e\^lUH'tM  at  the  top  of  the  wick,  and  at  last  fell 
otTin  a  state  of  re^l-lioat. 

Oiuitlle«  maniifa^-iunxl  fn^m  Ixvsn-ax.  purified  and  bleached 
by  long  exjH^stre  to  the  sun  and  by  s«.mie  t-Wmical  processes, 
Knrvd  as  an  atlinirable  but  vorj-  i>v:tly  substitute  for  tallow;  but 

lu^  quantity  iVMikl  ever  have  Uvd  obtiuned,  and  they  could 
'  mlw  into  iivuenU  os**. 
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le  sixty  years  that  bave  patii^t-il  hIdco  the  begimiiug  uf  tliis 

Xtir^'    have   witnessed  marvdloiui   improvements   in   almost 

iry  arciclo  of  domMtic  URe,  and  so  mncb  has  b«en  added  to 

Lite  stock  of  commuD  comfoi-ta,  rendering  nuiny  of  thi<  luxnnai 

of  former  times  quito  indispensable,  that  the  habits  and  tivttes 

of  all  classes  have  lM>Ci->mo  affcctod  to  an  extent  Utile  thought 

of.     Ill  tlii»  uiaitLT  of  iUuuiiuatiou  a  retui-u  to  tho  former  uon- 

itdon   would  involve  ao  complete  a  aubvorsion  of  our  e»tab> 

bed  cuKloms  118  lo  be  almost  iiupofisible ;  and  thia  vrill  bo 

ident  when  wu  briefly  describe  tho  o-xtsting  sources  of  artificial 

ht  and  the  present  con<litiou  of  manufacture  in  respect  to 

Csndles  are  still  nsed  to  an  enormous  extent :  fifty  thoniiAnd 
Ds  wei^jflit  of  tallow  have  be«n  entered  for  home  cousiuuptiou 
Eng>Iaud  each  ycai*  during  the  Ia.st  quarter  of  a  oenfjiry ;  but 
ndlefl,  originally  made  of  tallow  alone,  althoufrh  still  manufar- 
red  of  unpuntied  tallow,  are  to  a  ^reat  exteut  bucominf^  ruplaced 
thn.'ip  {t)mpn>^i>d  of  a  atibRtanco  uenred  fiTira  various  luiinial  and 
getable  oils.  But  whiV  ihc  consumption  of  tallow  has  remained 
ttriy  (stationary,  the  nopulatiou  itself,  and  the  quantity  uf 
tificial  li^lit  iif  all  kinilH  conttmued  by  eiu'h  family,  liave  been 
crea-sing  with  great  rapidity.  Wax,  Uke  tallow,  lias  continued 
be  im])ortcd,  and  is  »till  ii»ed  as  befurej  and  another  cunoua 
CO — spernmceti — loup  since  made  into  candles,  ha--*  never 
■  common  mnteriul.  Uiiimpix>ved  lamps  for  burning  cum- 
oilft  are  also  Rtill  in  vciy  estenBivc  ose ;  but,  in  addition  to  all 
,  many  new  Hource.>(  of  artificial  li^'ht  liavo  been  discovered; 
of  which,  mure  than  all  others,  has  helped  to  torn  nig'fat 
day.  We  allude,  of  course,  to  the  common  coal  p^aa,  which 
nut  only  obtained  at  once  by  simple  di-Htillatiou  front  coal, 
t  the  maniifiietui'e  of  wliii^Ii  hiiM  li'd  to  so  many  and  Buch 
■nljnniy  i-osuh-s  of  other  kinds,  that  it  might  well  be  ni- 
•a  QDo  of  the  greatest  and  niottt  useful  diKCOverieti  of 
times. 
file  contrivances  now  commonly  adopt>c<I  for  obtaining  artifi- 
hf»ht  may  1m;  ^n'onped  under  tho  following  heads : — First, 
ere  nr**  tjillow  camlles,  which  are  still  largely  employed. 
uuilij,  Steariue,  or  composite,  and,  more  ix-centlvt  paraffin© 
I,  which  will  ultimately,  no  doubt,  repkicn  tallow  in  domcs- 
xa».  Thii'lhj,  Wax  and  flpermaceti  candles,  scarcely  altered 
their  old  oonstruetinn,  and  wliich  continue  to  bo  used  for 
in  purposes,  although  tho  i-on ■sumption  in  not  inci-enaing. 
riliUj,  Animal  and  vegetable  oiU  used  lu  lamps,  cither  of 
old  kind  or  of  impFf>vi'd  constniction.  Fifthly,  Certaiu 
neral  oiltt,  such  os  naphtha,  paniffinc,  and  other  similar  aub- 
I,  omnI  ahw  in  lampw,  and  ruplacing  oil  to  domo  extent. 
Wy,  Cool  goa,  obtained  by  the  di-j'tructiYO  distillation  of  all 
10.  I.  o 
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the  varietaea  of  ooal ;  and  oil  gaA,  ohtAined  b;^  the  distillatiou  of 
oilfi.     There  are  also  two  contrivances,  one  invulving  cojnbos- 
tion  in  nil  oxygen  Btiuosphwe,  and  the  other  inaking  use  of  \ ' 
electric  spark,  which  are  both  remarkable  for  the  mtensilj 
the  lit;hr.  imtducod,  but  which  arc  at  present  too  coallj  and  on^" 
managoablo  to  pntor  into  general  nso. 

Tiillow  candles  have  so  uriplcasaut  an  odour,  they  are  «o  ant 
to  gutter  or  inett  more  nipidly  than  the  wick  cmi  oousuine  the 
tallow,  they  no  ^neratly  nmoke  and  choke  the  nick  and  require 
itB  constant  removal  by  KnnHere,  aud  arc  m  little  economical  in 
tho  most  import.ftnt  sense  of  the  term,  that  they  will  probably 
uHimaWly  disappear  from  use.  They  are,  however,  sold  at  *<t 
low  a  price,  and  )>osse3s  so  many  apparent  conveniences,  liim. 
among  tlie  lower  classes  they  most  limg  retain  their  hold. 

The  first  improvement  in  the  material  nsod  for  candles  dat 
08  far  back  as  1 799,  when  a  person  named  WilHam  Bolts 
out  n  patent  by  which  he  proposed  to  supieezo  the  taDow  af 
melting,  niid  while  in  the  act  of  cooling  from  a  melted  at 
The  result,  of  this  8qm'e?,ing  would  be  to  sepanile  tho  tallow 
some  measure  into  its  component  parts;  for,  although  it  was  m 
then  known,  cheniista  have  since  discovered  that  mont  anil 
and  vegetable  fats  and  oils  are  composed  of  at  least  two  dia 
Bolid  bodies,  one  liquid  oily  substance,  and  one  syrupy  sab- 
stance.  Of  nil  thene,  one  only  of  the  solid  Iwdies  is  that 
i«  really  vflliuihte  for  iltnminating  purposes.  Tt  is  called  tU 
and  is  Iho  really  vahmblc  iiiaterial  in  tho  candle.  The 
substance  above  alhidod  to  ir  now  familiarly  known  and  extcn- 
nivcly  need  tinder  the  name  tfhjrr^rUtr,  and,  as  the  rettder  may 
eAftily  Batisly  himself,  it  gives  hardly  any  light  when  burnt 
with  a  wit'k.  The  effect  of  squepRing  melted  tallow  is  to  re- 
move a  large  pnrt  of  tlii«  pef nlJar  snbstonce.  Tho  same  pro- 
cess was  afterwards  effected  much  more  eomplct*?Iy  by  chemical 
action,  nnd  is  now  managed  by  blowing  steam  at  a  high  tcon* 
peratiire  Ihmugh  the  melted  fat  or  natural  oil. 

A  series  of  brilliant  experiroenta  by  two  eminent  French 
chemists,  Chm'rctiil  and  Clay-LHssac,  had  so  long  ago  as 
1826  cleared  up  the  whole  subject  of  tho  composition  of  &t 
matter),  their  relative  value  for  itltiminiitinn,  and  the  Tarioi 
methods  by  which  their  dpeom position  could  be  effected  on 
large  scale ;  but  it  is  only  within  a  very  few  years  that  it 
bewi  found  poiwible  to  practise  tliese  methods  eoonomically,  ane 
separate  the  nlfArint^,  which  is  the  material  best  adapted  for 
making  candles,  from  the  other  solid  contents  of  tallow  and 
from  a  pocnliar  thick  oil,  which  is  very  valuable  for  lubricating 
machinery,  and  may  also  be  uwd  for  bnrning. 

Some  of  the  vegetable  oils,  especially  those  from   varions 
species  of  the  patm>tree,  are  now  extensively  used  in  the  mann- 
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l_&ctare  of  oompoaito  candleR.  For  thin  porpose  the  &tty  &cid.t 
''one  kind  of  palm  roqiiiro  to  be  mixed  with  stearine  obtaiued 
om  aoother  kind  of  p&lm  oil. 

The  announce  of  having  to  RniifT  candles  hiia  boen  r«niored 
Blaitinfi:  nnd  twinting  tho  wirb«  after  dipping  the  cotton  in  a 
ion  uf  borax.    The  way  in  which  this  coQtrivauco  acts  is 
r*impte  enough.     It  depends  ou  the  fact  that  flamn  ia  a  mere 
'■hell-     Owing  to  there  being  no  aiipply  of  oxygen  gas  within,  a 
eharriiir^  of  the  wick  there  takas  pUat,  an  a  nottiral  condeqnence 
I  of  expoanre  to   tho  heat,    but   tho   Cftrbon    remains.     When, 
[however,  the  cotton  ha«  been  previously  twisted,  the  toiinion  of 
tfaroada  obliges  tho  «iek  to  curl  outwanla  towanls  the  Hhel! 
'Same,  where  it  becomes  completely  burned,  while  the  earthy 
ipuritiea  of  the  cotton  form  a  gloM  with  the  bomx,  and  are 
'   rid  of  without  uiixing  with  the  fatty  acids,  which  are 
I  'liirf<*r  if  x\c>t  proUt^tt^d  in  tbiA  manner.* 
Ci»ndu'»  ma«l('  uf  the  steurine  of  any  common  fat,  whether 
'■nimal  or  vegetable,  can  now  Ije  prepareil  so  as  to  imitate  and 
'  almost  rival  wax  and  itpermaceti.     The  latter  mibstance  may  nllj- 
nately  be  superseded  altogether  by  chemical  contrivances;  but  it 
ia  not  likely  thnt  wax  will  over  bo  cxotnded  from  onr  drawing. 
The  bleaching  of  wax  and  its  preparation  for  use  in 
I  have  searoely  been  altered  or  simphlied,  except  by  some 
IrflliDg  change  introduced  in  the  «t.nictnre  of  tlie  wick.     The 
material  whiehwill  ultimately  tako  the  place  of  wax  is  parafline, 
almady  largely  u.tcd,  but  not  jet  cheap  enough  to  oommand  the 
market. 
Oil  lamps  have  imnrnved  mnrvellonsly  of  late  years.     The 
~  lionn  eontrivanco  bearing  tho  name  of  its  French  inventor, 
vel,  was  a  great  step  in   the   right  direction.     In  this 
lamp  the  oil  Ia  raified  by  clock-work,  no  an  continually  to  over- 
flow At  the  bnttom  of  the  burning  wick,  which  is  thus  never 
■  chaire*!.     Tho  wick  is  circular,  and  a  powerful  draught  of  air  it 
nude  to  pan-s  both  within  and  without  it  by  tho  use  of  a  high 
f|lMs  chimn**v.     Almost  any  kind  of  oil  bums  in  it  with  great 
splendour,  and  for  a  long  time  without  altering  the  mek.     In 
iliis,  and  a  nunil)er  of  contrivancea  known  by  dilTercnt  names, 
ibe  principle  involved  is  that  of  producing  as  nearly  perfect 
'"'  ■    stion  as  poBsiblo  of  tho  oil  by  carrying  a  column  of  air 
If  in  the  interior  of  a  thin  circular  shoot  of  flame.     In 
"jg  out  the  principle  thas  ennnciated,  a  great  and  impor- 
tut  Ktride  was  made  towards  a  good  cheap  light,  and  most  of 
fte  modern  alterations  have  been  mere  adaptations,  apphed  with 
wn  or  ksas  ingenuity  aud  taste. 

*  Sn  ^  ?knuU/s  Cbcmioil  Hbtonr  of  a  CKndle,"  mnUon«d  tn  ou  UmI 
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Tb©  woifcmtor  U  aucther  form  of  lump  now  in  very  common 
use.  It  inv<ilv(.>K  two  or  thrao  imjiortant  prmciplott,  one  cou< 
slating  of  a  powerful  spring,  whosfl  fore*  is  wjual  to  from  RHeim 
to  twenty  puuudti,  which  pre»se»  on  n  disk  and  forces  the  oil  up 
a  tulK*,  whpiiiv  it  Hows  over  tho  btiniing  wick,  wUiuh  is  ihn 
ulwnyfl  i*atnnitefl,  nn  in  the  C'ari'c!  lamp.  To  prcvimt  tho 
liowi-ver,  I'roiii  llowiiij^  over  too  mpitlly,  there  is  pljiceJ  iu  tl 
tulx?  ftu  ingenious  regiilatorj  or  «i<«/rrt» /***•,  of  a  tapering  nhajl 
which  is  80  contrived  as  to  check  and  dimininh  tlie  flaw  of  oil 
proportion  as  the  proaaum  is  incivasod,  nlwuys  allowing 
ciont  oil  to  pass  to  feed  the  lamp  when  bimiing.  The  oil,  b* 
thus  supplied  with  perfet't  re}fu!urity,  jiwl  MUinttvs  a  hollc 
circular  wick,  thmH;^'n  tlio  uiiddU!  of  whidi  u  current  of  airi 
constantly  drawn  by  moans  of  a  glass  chimney.  A  mimher  ■ 
siuall  cuutrivaucvs  inti-oduced  by  Ai-guud,  the  inventor  uf 
circular  Immor,  have  brought  it  to  a  statu  of  oxtrome  ijorfeellou. 

Common  vegetable  oils  can  be  bnn»:-d  with  advantage  in  hunpi 
where  tho  cunvnt  of  air  is  slr^'iig  and  where  care  is  taken  that 
the  to])  of  the  wick  is  kept  Kinontli;  but  all  these  oils  are  costF  ~ 
and  the  quantity  of  Rnuike  thftt  nnsos  frcun  tho  uuconsumed 
in  extremely  di«agrceahie.  Aiiiiiml  oils  nre  not  genci-aUy 
owing  Ut  the  smell  they  emit  when  burning. 

Mineml  oils  are  now  cutering  into  lurge  consiunption,  and 
tliewe  the  reiTitlly-introduct'd  imrti^m'  itif  is  one  of  the  mc 
remnrkaijlo.  It  will  be  necusisiiry  to  ajii^ider  a  little  tho  nature ai 
preparation  of  lliis  curious  sulistunoi!,  if  we  would  fully  um 
»t«nil  tlio  verj'  great  change  that  has  taken  place  of  laitc  yt 
with  regnrd  to  the  metlioas  of  obtaiiiiug  aiilticia)  light. 

I'araffiue.lhougli  only  receiitlymamifaetureJ  in  sutUciont  quail? 
tity  to  be  used  pruetieally,  hii.i  bt^m  long  nint\^  known  (is  one  of 
the  productH  derived  from  si  peculiar  destructive  distillation  of 
vegetable  nmtter,  whelluT  in  tlm  stnte  uf  wiiud,  ]>«it,  or  coal. 
Various  bituminous  sluilcs  niul  other  ininend  depos-it*  that  alxMind 
in  some  parts  of  the  world,  also  yield  (lie  Kauie  substance.  It  is 
obtained  by  earn,'i»g  on  the  diHtillalion  in  a  relort  kepi  at.  a  low 
red-heat,  tlio  products  being  receivetl  and  condensed  at  a 
t^niperalupe  of  about  55'^  Kalir.  in  a  veiy  caivfuIly-contrr\'ed 
apparatus.  A  light  oil  is  the  principal  result  of  this  opemtion, 
and  ih.]^  oil,  iifler  being  puiified  and  i-e-dislilled,  is  found  to  be  a 
fluid  compound,  contoinmg  n  eoriain  pn>portion  of  paruflinii  oil, 
which  greatly  resembles  cleai*  tnmspai-ent  naphtha,  ■  somewhat 
heavier  oil,  also  need  for  buruiug,  a  lubrieutiug  oil,  fuid  soUd 
parartiiie.  The  light  oils  yiold  an  intense  while  Ughlj  iMluiind))y 
adapted  for  general  use. 

In  oi'der  lo  obtain  a  clear  smokeless  ilame  from  paraffine 
it  is  necessary  to  tako  some  precautions.     Owing  to  the  txq 
lary  action  of  the  cotton  used  as  a  wick,  the  fluid  oil  may 
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it  at  some  distance  from  tlic  flame,  ho  tliat  only  the  vapour  iii 

,hr-at«l  stnlc-  is  ij^i»it*-d.    What  nftiinllv  bums  is  thuR  n  gns  ob- 

frt>in  the  ptirnflinc  oil  by  the  applit-ation  uf  moderate  heat. 

jiy  other  imphlhan  (cainphinu  tiniung  the  luiuihur)  have 

im  time  to  timo  bceii  intmrtiioed  nnd  tried  in  liLntpn ;  hut  it 

<mly   lattly   that  any  sati(*ractory  result  Iift-i  hevu  ublaiatjcl. 

ihhaj^t'abh"  (Hlour,  not  bek'tii^njy:  Lo  pamffine  ilsell",  ami  pro- 

\U\y  not  twscntial  to  the  oil,  still  chftracterizcs  the  naphthas 

imonly  prcpai-etl  ami  soldj  but  this  can  bo  removed  by  certain 

w-H'S  ol'puriiicntion,  and  it  may  be  expected  that  the  tnra- 

iiiipltoii  i>f  pnnifliiieoil»Ul  gFL-atly  iucrvusif.     'ITie  i>araftine  oilu 

ivo  litis  j^cat,  adviiiitaf^i'  over  tHr]K'ii1in<',  ami  other  lif^ht  oiJs 

>titijied  in  a  simih'ar  wav,  that  they  do  not  bum  when  exposed 

lirectly  toilamc,  and  they  do  not  soil  linen  or  adhere  to  the 

LSiTG  paraOIne  is  itst-lf  n  ttoft  light  nohd,  without  tasio  or 
'od<-«ur,  meltiujif  at  a  temperature  little  almve  tlmt  ol'  the  blood 
\\l'l^  Ftthr.),  and  burnin;?  with  a  clear  white  llame,  without 
smoke  or  ish.  If-  hax  alrra<ly  been  made  into  ver}'  hcflutifiU 
<--jndlrs  ;  but  the  manufactnre  at  present  han  ttot  attained  great 
iiiip'irtancfi,  although  as  much  as  30O  tons  were  employed  in 
liiir.  »wy  two  yeiiTS  ago.  The  <xMst  of  obtaining  pure  paratfino 
a  the  present  cause  of  this  delay  iu  the  ]m>gre88  of  the  manu- 
fac-tnre. 

The  minerals  wliich  yiehl  pamFtine  oil  on  nxpoBurc  to  a  low 
heat  in  a  retort  will  yiciil  lo  destructive  distilUtion  at  a  higher 
U-uiperature  a  very  large  quantity  of  gai*  (chiefly  curbiirctted 
hjrdrogrnj,  whieli  takcM  fire  reailily  on  exposure  to  llnme;  hut 
Ibusr  best  adiipted  for  the  one  purpose  are  least  fitted  for  the 
otker.  Bilmninous  chalcs  are  best  for  parufline  oil,  and  ci.ial  for 
the  mnnnfuctui-u  of  gas.  The  gas  thus  obtained,  when  freed 
frwn  certain  iuipunties,  bums  with  an  intense  and  nearly  puro 
light,  and  is  the  common  gas  supplied  for  burning. 

Bo  long  ago  as  iu  the  year  1659,  and  again  about  eighty 

[jnm*  nfterwardK,  gas  of  this  kind,  issuing  natamlly  from  the 

pvund  in  the  neighbourhood  of  eoal-niinee,  had  been  the  sub- 

'  jwl  of  experiments  of  a  scientific  nature,  which  were  communi- 

wed  U>  the  Roy«i  Society,  but  no  ni-aclical  ruaulL  w.ia  obtained 

till  in  17^12   Mr.  Murdoch  hghtcd  his  own  house  with  a  similur 

,  |!U,  and  was  ahortJy  af^erwardM  Kuccf;ssful  in  lighting  in  the 

amv  way  the  factory  of  Slvsisni.  Boultoii  luid  \Vatl  at  Boho. 

ll  *ikB  not  till  I8l;j  that  any  iniporfaut  Ktep  iu  lighting  towns 

(tt  n  large  wnle  was  made,  but  fWuii   that  period  to  llu*  present 

'iy  llic  C"-'Ui*umptiou  of  ga«  for  i)urposes  of  illuuiinaliou  ]in» 

'■MI  tnern^ing  with  sueh  euonuous  strides  that  Kaii"<itlya  town 

m  the  larilizcd  world  is  now  nn^upptiod  with  this  admirable  and 

onAiI  uiuanij  of  turning  night  into  day. 
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Goal   is  by  no  means  the  only,  though  it  is  certainly 
principal,    material  from  wliich  gas  is  obtainrtl.     liiliimhioan 
ahalen,  oil,  rcsiu,  pent,  and  wood,  nrc  all  capalilc  of  yielding  t    ii 
oertAin  supply ;  and  somo  of  thcso  substaucoB,  badty  adapted  fa^l 
ftiel,  aro  oxtromcly  valuable  for  illominating  purpOBeB,  owing  t^^ 
the  large  qnuutity  of  light  cni-barctted  hydrogen  gu  that  mBj 
bo  obtainLHi  from  tlipm.     The  prt-acucc  of  this  ^^att  In  the  actu&l      ' 
poref)  of  ronl,  whonro  it  ia  jfivcn  off  in  large  qntuitities,  is  oft«i 
intimated  under^ruiind  l>y  a  nticuliar  sinf^^ing  noise,  and  in  Bouv 
Diinpti  a  naked  liyht  applied  to  fn;«lJy.cul,  coal  will   actnafly 
produce  a  flame  \nmi  numerous  small  jots.     This  ia  probably 
owing  to  the  gruat  pre»>nrt!  brought  to  bear  u|)ou  the  rctaain- 
der,  wbt'ti  ptirt  of  thu  ivtoS  is  removed.     A  very  much  lai^r 
qiumtily  of^  the  fuiine  gns  \n  oblflined  aftcrwai-ds,  by  cxpoiin^ 
tJie  vvtd  to  inlem-e  heat  in  a  rt't<>r(,  arraugod  so  that  lite  pro- 
ducts of  distillation  hIikII  l>e  received  in  couveniciit  veKsels  " 
the  purification  of  the  giw,  and  afterwards  transmitting  it 
pipes  to  the  pliK*e  where  it  iti  required  fur  buniitig. 

AJthoujrh,  however,  the  procvss  of  obtaining  gaa  that  can 
rendci-ed  iisu-ful  for  ill iinii nation  is  so  simple,  that  every  sdiooU 
boy  baa  made  llio  experiment  in  (he  bowl  of  a  tobaeoo-pi; 
the  mechanical  diftieultie.-)  of  applying  it  on  a  largY>  scale  Wi 
at  first  exeoedingly  great,  and  have  only  lately  been  overco: 
in  a  satisfactor}'  way.     All  the   gaseous  substances   that  are 
obtamed  from  the  combustion  of  the  cool  are  by  no  moans  fit  for 
buroing,  as  they  include,  besides  tho  gas  we  nso  in  our  strtvtii 
and  houses,  several  other  giitcd,  moro  or  less  noxions  and  nsc- 
lesa,  and  many  vaptmrs  which  require  to  be  separated.     Beoid^ 
theac,  thci'e  are  fluid,  semi-fluid,  and  solid  proUucta  oilher  nuried 
over  or  lefl  behind.     Kven  tho  illuminating  frasos  ihcmftelv¥« 
ar«  many  in  number,  and  varj'  iu  their  properties,  somo  having 
a  (Uaagreeablc  odour,  somo  being  uuwholetKfiue  and  therefore 
objet:tional»le  for  general  use,  end  others  exceedingly  valiiahlr 
aa  gi\-iug  pure  white  light  without  adding  to  the  host  of  llie     i 
mixture  during  conibustiou.     Tho  est^cnlial  iiigrodienls  of  illa^| 
ratnaling  gas  are  carbon  and  hydrogen ;  but.  all  true  coal  con^^ 
tain4,  brides  these,  both  oxygen  and  nitrogen  gas  and  sulphur. 
ThoSiO  elements,  oilher  alone  nr  in  variims  new  comVtinations, 
we  obtained  afU'r  rapid  distillation  at  high  temperjiluro,  so  that 
watery  vapour,  ummuuia,  nulphurcttod  hydrogoa,  curbouiite  of 
ammonia,  and  a  varit'ty  of  eouipuund.s,  ol  which  pnraffino  and 
bonmle  are  the  best  taiown,  come  ofTvrith  the  illuminating  gas, 
and  may  l>e  collected.     Thoyare  presont  in  quantities  that  vary 
fccoording  to  the  nature  of  the  coal,  the  t^'uipemturo  employe^ 
in  distiliuig,  and  the  length  of  time  occupied  iu  the  manufac- 
tnro. 

Not  only,  tJierefore,  ia  there  loft  behind  in  the  retort  a 
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rtntn  quautity  of  ooUc,  cou»i£ting  of  L)ie  carl)oii  lh»t  hac  not 
I-  '  wiiU  axygtm  luid  liydnigtm,  mi.\ril  with  thy  earthy 

i;  of  tho  cool  J  but  by  vanouH  prticc^Kqw  eevcml  Uqaii) 

ti  «ubd  «uli9taacv4,  of  more  ur  luM  utiUty,  become  condensed 
I  Uie  utlwr  side,  iKifure  tlie  gases  ai'O  entu'ely  set  free,  llie 
MS  iou-nded  for  burning  require  to  be  purified,  so  tis  to  gel 
I  mora  especially  of  tlie  sulphur  componnds  and  carbonic 
id.  Ml  DpcratioD  In  which  h)lnKU<l  iiiiic  is  ei>p(;{4ully  usctill,  SB 
absorbs  large  quantities  of  iho  most  objectionable  substeaces. 
Ilie  ga»  being  set  freo  ia  a  tolerably  jiure  btute,  yields, 
Uiin  oortain  detinito  Itmits,  n  qnautity  of  light  grcntcr  in 
oporiiuu  to  the  carbon  it  couttiius.  l*'or  this  ptu-t>08(*,  the 
ir  aiid  rich  guaea  require  to  he  mixed,  tho  pure  light  car- 
rt;it4--d,  hy(ln>gen  giving  very  little  Ught  at  tho  ordinary 
peraluru  iit  which  cuiubu»tion  ia  uflwtt'U,  aad  goaee  with 
tnxurh  rarbcii  giving  ofTstnoko  whiU;  buniiug.  Tm  tnixturo 
ing  mndo,  tlie  miixiuium  light  is  oblainod  by  a  nice  arrange- 
lut  of  the  quantity  of  gaa  idlowed  to  eNcape,  aud  tlu.-  draught 
itted  or  forced  to  \yasH  through  thy  Hume. 

lecesMtiy  i<>  descrioo  the  ordinary  couti-ivonoes  used  as 

bnmers,  although  Home  of  them  are  much  mure  ingeuiouB 

otiiers,  luid  better  udapted  to  give  light,    fhi  a  large  aeah), 

uvur,  uud  in  public  buddings,  the  method  of  lighting  that 

adopted  baa  sDoh   enormous  iuflueuce  on   tlie  lutallii  and 

ort  of  thow  eocposod  to  the  atmosphere  of  the  place,  dint 

becoroea  a  nutter  of  tiio  mo^t  serious  cou^ideratiun. 

There  cannot  bo  a  doubt  thut  a  large  proportion  of  tho  hcud- 

,  aleepiut^a,  and  general  diacomfort  felt  in  public  buildings 

j  with  gafi^  where  uo  special  means  are  adopted  for  re- 

g  the  product«i  of  combustion,  are  due  to  the  aeouniuhw 

'  carbonic  acid  and  other  poisonous  ga*C9  given  oft' during 

_     tiim.    Wliile  gas  is  burning,  it  removes  from  the  atmo- 

ere  «  largo  qimntity  of  oxygen  ;  and  as  tllis  is  also  the  result 

breathing,  the  cJUvt  is  soon  felt  where  a  large  number  of 

an  beings  are  together.     There  is  but  one  way  of  remov- 

is  great  evil,  but  fonunatoly  that  method  is  fully  udeqtiate. 

istA  in  Uie  use  of  a  vuutilatiug  bunier,  either  ix-semnKng 

!*•  prlueiples  of  action  the  burner  origiimlly  cmitrived  by 

■unwiay,  or  uf  »  still  more  simple  anwigt-incnt,  the  wlinlo  of 

U^ing  connected  with  an  air-chamber  uud  chimney,  RO 

that  the  draught  carrieii  oti'  ut  once  inUt  the  open  air 

ery  particle  of  uuUter  produced  during  eombmition.  i'amday's 

ia  an  onhuary  argand   bnmer,  of  lar^;   size,  with   a 

;,  nurroimded  by  a  wider  and  taller  chimney,  closed  at 

t,  and  opening  at   the  bottom  into  another  tube,  that 

away  the  pnnuicts  of  combustion.     ITio  stur  method  of 

Dlimuimtion  involves  the  use  of  numerons  groups  of  small  jets 
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arranged  coocentrically,  each  (froap  being  arranprwl  in  tlw 
fotTn  of  a  Ht»r,  luid  tlic  whole  forming  a  brilliant  and  rteatly 
volume  iif  light.  'IIiib  latter  is,  beyond  all  »^mpiin.«'.in,  tlii' 
most  pleasaDt  imd  tlit*  briyhtt-st  light  that  hns  yet  boen  cibtninpH 
artificially.  U  nviiiireit,  howuver,  u  chamber  tmd  large  cliimuvy 
comininiieatin^  directly  with  the  out4>r  air,  and  ninst  lie  jilacvd 
nt  the  coiling  ur  roof  of  the  rvom  to  bo  lighted,  ft  is  compam- 
ti\i!ly  PxpcnBive,  consniiiing  a  large  quantity  of  gas  oompored 
with  the  available  light  j-icldcd,  and  is  thus  httlc  adapted  for 
gonoral  use  when;  economy  in  c<jiii*idered. 

Tlie  qaantity  of  pood  illuminating  g:iM  proiiured  from  a  ton 
of  coal  varies  greatly  acoording  to  the  nature  of  tho  coal  uul 
tho  method  of  manufactnre.  Uy  the  old  procesj*,  the  yield  of 
gas  rarely  exceodetl  l(t,(.KK)  cnhic  fi*t  i>er  iiii)  of  coal,  except 
from  flonie  Caniiel  cwiIk,  especially  rich  in  hydrttgon  ;  whertai, 
by  what  in  celled  Wlitle's  process,  as  much  as  H0,00).'  cubic 
feet  iiave  licen  ol>tainc<l  from  orilimwy  kinds,  and  o0,nuti  fmm 
Boghcfwl  oonl.  The  illnniinating  power  of  tho  gas  made  lin« 
also  been  increiLsed  by  modern  improvements,  tho  increase 
nmiMuitinff  tci  fivni  twelve  to  upwanU  of  a  hundred  per  cent, 
on  llie  old  method,  according  (o  the  nature  of  the  coal. 

To  give  an  idea  of  thu  vaUiu  of  the  improvement  in  artificial 
light  by  tho  introdnction  of  gas,  we  mnst  enter  into  Homo  small 
cak*utatiou».  Taking  sperm  caudles  as  the  unit  (cacli  candle 
turning  ten  hours,  at  tho  lut-c  of  120  grains  per  hour,  and  tho 
vnluo  being  almut  -if'.),  the  quantity  ofoTdiiiary  i.^<«il  r-eqiiirt'd  t 
produce  light  equal  to  1,000  such  candles  (value  £10.  l-Sr'.  -X-J.) 
according  tn  (lio  uhl  method  iif  making  gas,  varied  fi-oin  four 
ueren  liuiidred weight  ;  white,  if  Oftnnel  coal  were  nsed,  ai 
half  that  weijjht  wyiild  be  needed.  At  present,  however, 
consumption  of  coal  for  tliis  quantity  of  gas  would  not  cxt 
from  ii'ji)  to  4tiO  pounds  of  ordinari-  kinds,  and  of  Cannel,  fi 
105  to  160.  With  this  qmmtity'of  coal  (value  about  three 
shillings  in  Ivondon)  fi\nn  two  to  three  thousand  cubic  fct't  of 
gas  are  manufactured,  »n  that,  inider  any  circumstanceti,  the 
cost  of  gas-light,  compared  with  that  of  apcnn  cnuillcF,  is  m* 
more  than  one-fiftieth  part.  In  point  of  fact,  howe\'er,  with  tJii 
methnd.s  of  manufacture  now  adopted,  uiul  the  iucreH(<cd  illnmi 
nating  power  of  the  gaB,  it  is  p.-;tiniiiied  that  the  actual  cost 
1,000  feet  of  gnw  of  the  beet  quality  is  little  more  than  o. 
ehiUtng;  ko  that  art ith-ial  light  re»lly  coatv  uot  more  than  on< 
hundredth  i.aii  the  pnce  that  it  did  fifty  years  ago. 

In  coimtries  where  coal  is  scarce  and  dear,  wood,  peat, 

bniwn-eual  nil  yield,  on  distillation  at  very  high  t<w})cratnres, 

certain  illominating  gases,  which  can  he  piiHHe<l  for  btmibg, 

lud  thus  rendered  available  for  general  n»e.     Ft  is  only  re 

rtely  that  a  method  of  doing  this  has   beau  adoptc-d  wi 
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iccMB ;  but  it  is  said  thnt  wood  nnd  pent  gax.  are  alroddy  nscd 
ritli  preivt  Hdvantage  ill  many  German  and  tSwiss  towns. 
In  lultljtiun  to  the  contrivaiicps  adiiptiii  for  oMuiaiug 
tificiid  light  already  nllndcd  to,  and  in  comninn  U90  thi-ongh- 
nil  the  civilized  world,  there  mv  two  other*  oecasiniially 
ii|iti>yed,  ulthoiigh  nut  yet  produced  on  sncb  a  scale  uiid  at 
I' ft  cort  as  to  ho  ocon-^niically  iuiportjint.  Ont'  uf  these  is 
ly  a  iQodilicatiou  of  ordinary  paa-liglit,  iuvniving  thu  ubo 
'pore  oxygon  gne,  iiisti-ad  of  ntiiiosplicric  nir,  nn  the  !»g«*nt  of 
DtobuBtion,  and  introdueiu^  a  tjuiid  incand<.-tict.-l)t  budy,  auih  as 
Biif,  to  incToaBe  tho  inlenRity  of  the  ilhiminating  power.  Tha 
ificr  is  the  electric  light,  obtained  by  bringing  into  c1o»e 
>r«)xiniity,  without  ucttml  coutaet,  two  peucils  of  rharcoal, 
iiig  iH'twcru  Ihein  a  powerful  voltuic  current.  Great 
has  been  experienced  in  rendering  light  thus  obtained 
fliuie«ily  »*teiidy  for  any  praeticnl  purposes,  aud  tliese 
Ities  are  not  yet  fnlly  overcome,  although  a  partiid  Bnccess 
obtaiued  in  Paris,  by  methods  more  sinaplo  and  less 
than  those  before  used. 
And  now,  in  bringing  to  n  close  this  aeconnt  of  Modem 
himiuHtion,  let  us  consider  fur  a  aioiuent  how  far  aud  in  what 
ay  we  an!  benefited  by  artificial  liglit,  n-ndercd  cheap  and 
ondftDt  by  80  many  ingenious  conti-i\-ance8. 
Half  n  century  ago,  all  the  great  capitals  of  Kiirope,  ulthougb 
not  luiir  their  preneni  mxe,  were  dangerous  r«*t*idenccB  to 
eir  honest  inhabitauts,  and  ininianageabie  in  regard  to  police 
iKTvHwinu,  owing  to  tiie  difiiciilty  of  ol'taiuing  sufficient  arti- 
cial  light  during  tlie  long  dark  nights  of  winter.  The  growth 
lopalatiou  that  has  since  taken  place,  aud  the  development 
e  reaoarccB  of  onrown  and  other  conntries,  would  prolMibly 
nve  been  imposRible,  mthont  tho  discoveiy  and  mpid  intro- 
u  of  some  means  of  economically  aud  effectually  lighting 
jftret'ls  and  alleys,  whicb  hud  long  served  aa  the  lifumts 
ihieve*  and  dangerous  characters  of  all  kinds.  It  it*  not  too 
to  Niy  that,  in  this  matter  alone,  tho  inlroductiou  of 
ctal  Ught  has  been  the  main  agent  employed  in  effecting 
Mcial  improvement,  compan-d  with  which  all  otbera  are 
If^^imlary.  The  niitlinns  of  cubic  fpet  of  gas  now  banit,  nightly 
ill  iinr  (itreetA  arc,  l>eyf»nd  comparison,  the  Ik^I,  the  most 
[*nii«nent,  and  the  lea^t  expensive  (-ource  of  aucurity  that  e^>nld 
luivo  iM.*en  intro<liie(*d,  and  have  sen-ed,  nion>  than  anything 
^M,  to  check  thoH«  deed.^  of  wrong  and  violence  that  darkness 
nutnot  fiul  to  nhelliT,  and  invariably  fosti!n«. 

Nor  arc  we  leas  indebteil  to  gas  for  lighting  our  public 
bulldogs  of  all  kindK.  TIeiv,  again,  the  neceNnity  for  increaawl 
ligbt  his  diforeed  a  consumption  of  material  wlxich,  as  far  as 
we  can  sm^  no  natural  supply  of  oil  and  tallow  could  ever  have 


th( 


aife 


Of  al  ihmm  mmim*  tk»  tmppfy,  boweT«r  laise*  ii, 
eortif ,  tke  ami  moBmia^  "V^  *^  ^  consniDp- 
;nater.    TW  gnil—1  bal  aUmdj  inipTovemeTit 
id  funj,  aad  tih>  pwt  irfartJnn  in  Uie  cost,  uT 
Mt  by  ft  iiiiiiwuiuiiiiiiig  iMveMQ  in  the  quantity 


W]hb  ao  ancb  bettor  md  efanper  »  ligMp  Umji  candbfl  or 
ofl  kap*  was  fint  MtfoJiitJ  aod  found  m>  lueftil,  it  beoanae 
dmeat  iwiteUa  tkat  tka  aid  aonnsas  of  artiScial  light  idionid 
aim  be  oaproved.    Tfaaa  *»**W— i,  aa  ira  bavs  aaid,  are  now  of 

ipnred  qodi^i  Aav  af«  nade  from  varioos  taat 
riab,  ibnnafy  tbooght  alrii|^i<Mi  w—ryK'— lil«  j  the  best  of  i 
fnaeni  day  are  hajtUj  raore  expenaiTe  than  the  wont  of  1 
s  ce^Mry  ^o  i  wbile  in  all  iraporta&t  nspecU,  tho  very  matw* 
riab  Uh^  randered  tlie  taDoir  candleB  of  fonner  timca  a 
lapaaiwie  to  ercfybody,  bcnw  wm  aepanted  and  applied  it 
tkar  proper  oaot,  are  fuona  la  pwaeec  a  vaUie  uubitivel. 
gnMer  tiiaii  thai  of  the  oombastible  malerial  itaeu',  wl 
thej  at  one  time  interlerod  with  and  injured. 

The  Bcientific  principles  of  consamiug  fuul  so  as  Ui  ol 
light  being  alao  now  better  unrlerBtood,  there  is  lar  less  wt 
Ibaa  before  in  oar  lam)>s,  and  some  of  tbem  ere  models 
mechMuoal   art,  obtaining    tbo    most   porfoot  reaolt   nt   tbe' 
smrnDBBt  ezpendittirD  of  material,     lu  all  theae  nutlora  the 
mcohanioftl   improvements    tuid    the    appUcutiou   of   chemical 
principlue  hnvo  frono  Iiand  in  hand. 

It  18  altogetlier  impossible  to  exaggerale  the  value  and 
importance  of  light;  and  it  m  rt^Hiun  that  cven'thin^  doiu' 
to  facilitatu  the  means  of  olttaining  and  duttrihntm^  aniti'-iul 
light  caunol  fail  to  l}«  of  general  benefit  to  mankind.  Aud  if, 
looking  at  the  glunous  orb  uf  day,  and  i-emeinbcriiig  uU 
Ufe-giving  proportioa,  wo  exclaim  tritlt  the  poet — 

*  H«i!  I  holy  light — ofl'spring  of  IIe«Ten  fint  bom  " 

WO  nmy,  witli  eqiiiil  jn-oprioty,  regard  in  urtiiicia]  light,  howevt 
olitAiniid,  II  yiiiingcr,  Init  haiilly  less  useful  and  important 
tioii,  )dwn)'r)  at  hand,  rei[uinit)^  a  C'Ortouu  development  of  human 
iuti'lligence  to  rc-udcr  ic  available,  but  rewording  im  by  com- 
Bunicntin^  a  nn^uus  of  mond  and  iulullectiial  linit,  as  well  as 
that  phyncal  illumiaation  that  is  bo  UHeful  and  so  indispcnsAble. 
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^OT  only  flgamiivdyi  bat  in  actual  rmJity,  can  the  life  of 
i^  man  DO  compared  to  a  fire,  or  lighted  candle.  Rcspim- 
tion  may  be  regarded  as  tiji>  name  procutitt  an  cunibustiun,  uuJy 
peribrmed  in  a  slower  munnrr.  Fael  is  placed  in  a  tumace,  and 
tlu3  combuxlion  wliich  we  xce  take  plac-e  witli  the  evolution  of 
bout  and  light  is  owing  to  the  combination  of  the  oxygen — that 
wondcrfiil  constituent  uf  the  atmoHpherD — with  the  carbon  and 
hydrogou  of  tlie  tiiul.  In  a  similar  way  we  place  food  (which  ji^ 
furl)  in  our  bodies,  mid  then  by  tlie  act  of  roKpiration  wo  draw 
into  the  lungs  oxygen,  and  this,  unin'Tig  with  the  cnrbon  and 
hydrugen  of  tlie  fowl,  uIbo  pi-odueeK  n  dipcugug^eiucut  of  beut. 

Another  point  wonby  of  attention  is,  tliat  the  combustible 
mattM'  of  tbo  food — the  carbon  and  hydrogen — wlion  burned  in 
ibe  body  by  uitaiis  of  air  drawn  iu  by  tbe  lungs,  produucH 
exactly  the  same  amount  uf  beat  a»  it  would  have  done  had  the 
Nune  quantity  been  couiiumed  in  an  ordinary  furnace  by  means 
flf  the  &«e  atmiit^pherio  oxvgen  ;  tbe  only  dill'ereneo  being,  tlial 
ID  the  latter  caae  the  combugtton  takes  place  rapidly,  evolving 
na  aiWrisi  beat  for  a  short  time,  whilst  in  our  bodies  the  Aiel  is 
burned  more  slowly,  thus  evolving  lesB  beut  for  a  longer  time, 
Ihn  total  Hniount  of  heat  lil>eraten  by  the  conibnation  of  a  given 
wetgbt  of  carbon,  whotlicr  it  bo  burned  in  tba  form  of  cool  or 
heef,  being  always  tbe  some. 

This,  therefore,  is  the  cause  of  the  high  temperature  of  the 
hnmaa  bcHly.  We  eucli  carry  aliout  within  ns  a  portable  furnace 
of  the  moitt  perfect  construction.  Fuel  is  thn>H'n  on  at  intennla 
during  the  day,  the  need  of  a  frenh  Aupply  being  mude  kuown 
by  tiie  feclin;^  of  hiingi'r  (tut  it  in  in  Htime  HtefUii-i'iigincH  by  tho 
ringing  of  a  bell) ;  wliiUt  a  dniiigbt  of  uir  is  dmwn  iu  ot  each 
mHpimtion,  In;  which  means  the  proceas  of  combiuiliou  pruuiieda 
nniatomipte^y. 

The  analogy  is  strictly  correct,  even  if  pursued  further, 
la  R  furnace  wo  can  augment  tlie  onei'gy  of  combustion  by 
nereasiiiff  tbe  draught  of  air  ;  and  m  in  our  bodies,  if  wo 
ittrease  uie  normal  number  of  revpiratiuua  per  minute,  a  oon- 
»itierab]o  ri&e  of  tompemture  is  the  netdt,  tbo  excess  of  beat 
buDg  radiated  into  the  snrroniidhig  atmoapbere,  and  carried  off 
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This  vxplatiis  why 


in  the  Form  of  pcrepinilio 

jlrctic  regions  consnme  snch  enormous  quantities  of  food  in 
comporisou  with  those  in  mure  temperate  latituilfs.     Tn  orJw 
to  ket'p  up  the  nntnral  Iiwit  vf  tla-  \Hx\y  (wliifh  is  invui-iaMy  tbo 
game — ()*r  ii'  Fahr.)  in  the  midst  of  the  intense  ci)id  of  tiio  sur- 
roundiug  inedin,  it  is  necessary  for  coDsiilerable  quantilie*  of 
Aiel   to  ho   rapidly  i)nnic<I  tu  the  IkxIvj  eo  bk  to  restore  tho 
nmoiint'  of  hi-at  lost  by  radiation;    and  not  only  is  the  totikl 
wpi;j;ht  (if  fond  which  ia  nxioircd  in  tho  Arctic  regions  ^Tistly ; 
greatrf^r  tlmn  that  coii3nincd  in  wumi  climates,  but  the  fonnw 
contains   a   greatvr  ])er-ct.'nt-agc   of  combustiblo   mutter ;    the] 
fmits  which  (Hinstitute  wi  IntTrc  a  projwrtion  of  the  food  of  the] 
inbabitaiit  cf  the  South  coiitaininp  not  more  than  abont  twdro^ 
pKX  cent,  of  (•arlK>n,  whilst  thu  blubt>cr  or  fat  which  forms  the 
etHpIe  diet  of  tlic  K^quiniaux  or  Ijip,  rontiiiiin  nearly  eigbtf  per 
cent^  of  that  c<>!nbustibK-.     Hcnty  of  food,  tlicrefore,  takes  tho 
jilace  of  clothinjj,  in  the  sume  luaniier  an  warm  raimuDt  is  a 
partial  atibKtitutc  for  f<Hjd.     The  warmer  we  are  clad  the  ^er 
inel  it  is  necesfwiy  to  bum  in  order  to  keep  up  the  snpply 
animal  heat  lost  by  radiation ;   whereas,  if  we  were  to  wall 
aLnnit  naked  or  wcTe  exiHu^ed  to  an  Arctic  temperature, 
should    be    enabled    to  d'Hsiime   twenty    or   thirty  pounds 
whale^ii  fnt  totjether  with  fereral  (jiiartR  of  train  oil  and  bmndj 
without  difficulty,  finishing  oflfwith  a  few  tallow  candles  by  wa) 
of  dessert',  the  combustibk?  niattcnt  hero  indicated  being  not 
more  than  Huffirient  to  supply  the  enormoua  radiation  of  he 
coujwquent  u|>on  a  difference  of  j>erhaps  1 20  degrees  between 
the  lem]H-nifure  of  the  t»ody  and  that  vi'  the  cxttmal  air. 

The  annlojy  Itclween  the  life  of  man  and  the  flame  of  a  candte 
or  store,  is  thus  ecea  lo  l>e  something'  more  than  ii  mere  fanciful 
tbeor}'.  Warmth  lind  ritaUly  turc  produced  efiually  in  each  caee  b^H 
the  combination  of  ctmibuHtible  matter  with  the  oxygen  present  iofl 
the  rttmojiphere  ;  and  in  either  case,  if  the  snpply  of  air  l>e  in- 
Buffieient  or  vilinte<I,  a  Huiilar  result  will  follow;  for  the  [>ale, 
ftickly,  flickering  "Hnmo  of  a  candle  burning  in  an  atmosphere 
deficient  in  the  ncccw^uy  supporter  of  combostion,  or  coDlainin^ 
DoxioiiK  gnsn>,  id  etrklly  parallel  lo  the  ddicnte,  ackly,  etiolated 
appoanmcc  enured  in  himuui  beings  by  an  impure  atmoejihero, 
wniisil  the  ullimnl<>  result  is  tho  same  in  both  caf«a,  namely,  the 
estiuction  nf  vitality,  or  death. 

An  nttrutive  exiuuiuattou  into  the  phenomena  of  rombastioOf ' 
asrxeniplilied  in  the  buniiog  nf  a  candle,  tdmwsnK,  therefore,  that 
not  only  is  it  necessarj-  to  take  aeeount  of  the  RkmI  which  we  eat^^ 
that  is  (0  My,  of  the  fuel  with  the  conibustinn  of  which  wo  kcepfl 


up  the 
qualit^  < 
Comfort. 


I'ure  ;  hut  ihnt  a  careful  att-entiou  to  llie 
t  lie  in  no  less  ini|Kirtaut  to  our  health  and 
••uing  iu  a  ckteo  room  not  only  conb'uuiea 


THE    RKUTll    or   LIPK. 


03 


K  .-f^rt.iin  qouicily  of  the  vnTij-mg  principle  of  the  atmoBpIiere, 

iiof^   the   amouut    of   oxygeu    proseut    aad   available 

iniirr  purfPOSRii,  bat   it  likewise  comiuunicates  to  the  air 

cqwl  TOlunie  of  another  pas — CArbonic  ucid, — a  !>iibst(uico 

'ptwwciiing  tho  muni,   (V>m)ly  pnipcrlies^ — the   pure   pns   suflb- 

■  atiag  anuDiJ*  plftCfrl  in  it  tm  if  they  hml  Wen  pluiijycU  into 

\$o  much  wut4*r.     Even  when  it  in  present  in  the  air  in  only 

quauiitieSf  it   ]itiHluco9  very   deleterious  eQ'ect.^,  4  per 

artin;;  like   a   nari^otic  poison   in  the  atmosphere,  and 

1  a  lasH  proportion  producin];^  di^prt-t^iu^'  ctTix.'t-it  of  a  moat 

itgariatm  dcscnption.     if,  tht-n,  a.  cunilk-  whioh  consumca  so 

«nftU  «  quantity  of  oxyi^ni  causes  ttiioh  a  chan^  in  the  atmo- 

.KptmVf  iKin'  much  more  will  the  n'spii-aciuu  of  human  beings 

1  to  ^'itiata  it.     It  luui  been  calculated  that  A  man  everr 

ity-fuor  huors  consumcH  nrarly  -l^'U  cubic  feet  of  air,  with 

ititin  of  tlip  dt'let*.riuiiM  rarlmnic  and  gart;  and  tliat  were  ho 

■d  fnr  twenty- four  lu-urs  in  a  i'Oi">ni  eight  fi?^t  Hrjuare 

:    hi^'b,  he  would  be   inoributid  al   the  end  of  the 

I  And  tbene  are  not  merely  fanciful  or  snpposititioiia  cftses. 

'The  action  of  toiitaminAted  confined  air  upon  the  health  of  the 

inhaler  in  one  of  the  most  potent  and  itiKidions  causes  of  disease. 

I  Anv      '  '''■ ..  n  to  the  natoml  atmo-splicro  that  we  brenthe  mu»t 

ilw  .:  'i-nliun>  and  abKuliitcly  noxious  in  u  ^^aior  or  lesn 

ilur  hralth,  says  Thackrah,  would  immediaticly  mifl'cr 

not  fome    \-itnl    conservative    principle   accommodate    our 

IfunciitinK  Id  cirrumslAnce  and  Kituniiun.     Hut  this  Het-ma  lo  gei 

re&ker  from  exertion,  Tlie  more  we  draw  on  it,  the  less  balance 

lit  WveA  in  our  favour.     The  ittr  rUa,  wliicb,  in  a  mure  natural 

"uld  carrj'  the  biMly  to  seventy  or  eiglity  ycnrn,  is  pre- 

.     >y    cxlimwre*!,    and,    like    the    f»nomnn    shadow,    who»e 

motion  no  eye  can  perceive,  but  whoso  arrival  nt  o  certain  point 

■t  a  ileiinite  tinio  ia  inevitable,  the  larent  midaria,  whicli,  year 

iiil«r  year,  u?enit  to  iiiiiiet  no  perceptible  injur)',  is  yet  hurrying 

(he    bulk   of  niarikiud   vnth   nndeviatiu^,   silent,   acceleratinf? 

ir»|udity  to  a  pivniuture  jfravc.      Pure  air  is  the  Ibod  donigned 

by  nature  fur  the  cun^ititutixn.     Man  subtfJKtx  upon  it  more  thaa 

npuii  his  meat  and  drink ;  and  there  are  numberlcsa  instauces 

\oi  persona  living  for  monthii  and  yeara  on  a  verj*  soanfy  Hupgily 

[t>f  aliment ;  but  no  one  can  fiubt>i»t  even  for  a  few  umuites  with- 

[<t>nt_»  ropioun  supply  of  the  ai-rial  element. 

th«  fi  ri'spiration  of  many  jxnHmna  in  a  confined 

juv.  III  . .  not  rare ;  and  wilbout  going  biu:k  to  the 

iiixliiiuf  nf  (he  Tlliu-k  Hole  at  Calcutta,  wc  may  refer 

ally  leuicnilalde  occurrcnco  which  hnp|H'ncd  u  flov  yeuni 

Ml  emijfrant  ship,  in  which,  dnring  a  storm  off  the 

at,  il:  .iita  were  tonfiut-d  Ijelow.   In  lees  than 
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The  paramonnt  nocosBity  which  cxiste,  aooording  to 
iiutancefl,  for  fresh  tdr,  equally  koldii  mxid  m  \ema  extreme 
oases.  Just  as  tfurely  as  a  totel  deprivatioa  of  oc^gen,  or  Um 
prefleiKX!  with  it  of  any  excess  of  deloterioua  gaaeSj  prodnon 
desth ;  BO  the  brpAthing  of  a  parrially -inhaled  atmnnphere  n 
equally  oertain  to  occasion  sickn^jt^  and  disease,  if  itA  iuhalabon 
be  porsisted  in.  The  uvils  of  exhaanted  air  are  aUo  more  to  be 
gnudtjd  against,  heoaune  perKontt  ean  live  in  it  without  being 
aware  of  its  danger,  as  fur  as  their  sunsations  are  oonccniHL 
When  we  enter  a  crowded  ivvteinbly  on  a  cold  day,  the  air  i| 
always  at  lirat  repulsive  and  oppi-esHive;  but  theso  seiuatioi 
gradaally  diMippnar,  and  wo  then  breathe  fr<?»ly»  and  are 
oonscionB  of  tho  quality  of  the  atmotiphore.  Scioucc,  howe 
rereats  tho  fuel,  thai  the  system  eiiixs  in  action  to  meet  < 
coiiditiuiis  of  tho  impure  air  j  but  it  docs  so  at  tho  cxiwnse 
grnduiil  depression  of  the  vital  fnnctiuns ;  and  vrhen  thin  is  c^m- 
tinuoil,  iUsoase  follows.  j.Vy  i/iiwiw  cun  bi-  tli"n"i^fUtj  ffr*^! 
irln'n  ihrrr  u  a  uuini  (if  ventiltttiint.  It  is  related,  that  illnosa 
contitiuoii  in  a  family  until  a  pano  of  glass  was  occidental]; 
bruktni,  and  thou  it  eeaaed :  the  window  not  boing  repaired,  a 
plentiful  snpply  of  fresh  air  was  admitted.  Nenrly  all  the 
cliurches  in  the  empire  require  some  artificial  means  of  ventiU- 
tioii  to  ronder  thorn  physiuallr  fit  roceptaclos  for  tho  body 
durinif  n  prnlnnged  fu^rvioe.  The  Sun  day-schools  aUo^  as  s 
cencnd  nilo,  ore  I'Ti/  ill  n'utihM ;  and  lessons  in  the  secc 
hour  are  far  worse  rendered  than  in  tho  Brstj  sololy  artsii 
IVoin  a  seini-lothar^o  coraa  that  comes  over  the  pnpils  breulbii 
a  carbonic  air,  which  1ms  already  doao  duty  and  been  inhah 
by  others  several  times.  IlowoTcr  mnch  to  be  rogrottod,  it  ^ 
still  true  that  peo))le  will  sometimes  sleep  during  the  sprmc 
Now,  the  niiuist^T  must  not  be  twitted  with  this  ;  for  with  tl 
iimlory  of  «  Jen>my  Taylor,  or  of  a  Tillotson,  people  conld  n< 
he  k(<|)t  iiwnko  in  un  atmosphere  charged  with  carbonic  acid, 
(nuAuations  of  a  thousand  hsteners.* 

Instances  uinumorable  might  bo  pointed  ont  in  eonne<ct-innwith 
our  tradtVf  and  pntfossiuns,  sbuwing  that  no  one  can  break  with 
iuipniiitv  the  law  of  nature,  which  demands  that  the  food 
(Uwtinixl  to  nourish  and  warm  the  body  should  he  converted 

to  h«it,  and  vitalised  by  a  constant  supply  of  fresh  and  pure 

r.  Tlio  imiiortnnco  of  this  subjet't  b^ximes  more  evident  if 
'wp  turn  to  a  fow  siatistios.  In  a  life  of  fifty  years  a  man  makes 
upwHrUs  of  OUO  miUioQs  of  rBfipirations,  drawing  through  Ins 
Innga  aoariy  1 70  tons  wi>iglit  of  air,  and  discharging  nearly  '20 
torn  wn^t  of  the  poisonous  carbonic  acid.  It  has  been  also 
oalcvhtM  that,  to  ventilato  a  room  effectually,  every  person 
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rabio  feet  of  IVeph  nir  per  minntp* ;  a  clmrch, 
foet  long,  50  feet  wide.aud  4U  feet  high,  and  coii- 
tahutl^  1,000  persons,  woqU  ivqoiro  Uie  whole  8tinos|>hi3ric 
cunifmta  of  tho  bniltUnjf  to  he  rcnciwnd  ernry  idxteen  tiiitiut^s. 
A  room  containing  a  million  cubic  feet  of  air,  in  whicb  wrre 
memblfHl  10,000  pt^rsoriB,  would  likciriflti  TegniTe  a  total  change 
eraty  ten  minutci ;  mid  an  apart inent  twelve  feet  each,  way, 
with  Wn  pcnoQs  tn  it,  would  require  an  entire  ohiuigo  of  sir 
erov  seventeen  tainuteH. 

Tnis  quantity  of  ten  cnbic  feel  of  air  per  niinnto  for  each 
indiridual,  is  whut  is  required  to  gupply  him  with  tlio  amount  of 
[ftiTffon  necessary  for  the  performance  of  the  funetiona  of  reipir- 
•ti'jn  ;  whilst  the  coii&lani  chun^'u  of  tiie  utmosphere  i»  iuipera- 
tirely  neceosary  to  jfct  rid  nf  the  products  of  respimtinn,  viz., 
I  the  Cftrbouic  arid  and  nqnooitit  vnponr,  sa  weU  n«  1hf>  eStuvta 
[from  the  botly  ;  for,  diesjifreeabb  u«  it  may  be  lo  refer  to  Huch 
sabji>ct,  this  is  ilie  niofil.  nnxioim  cAiiHe  of  contamination  with 
vhieb  wo  are  in  the  habit  of  cominp  in  contact.     "  We  instinct- 
rely,"  days  Beniau,  "shun  approuch  to  the  dirty,  the  squalid, 
"  ' '  ■  'liwaRed,  nor  liw  a  pannent  tliiit  wny  have  been  woni  by 
;  we  open  sewern  for  mnUers  that  fifiend  the  Jti^ht  and 
til,  and  contaminate  the  air  j  wo  carefully  remove  im]niritieB 
.from  what  we  eat  and  drink,  filter  morbid  water,  and  fastidiously 
'  drinking  from  a  cup  that  may  have  been  prefifle<l  to  the 
lif  a  IVii'nd.     On  the  other  hand,  we  resort  to  plaoes  of 
ibly,  and   draw  into  our  nioulliK  air  loaded  with   etfluvia 
ihc  Imij^  nud  skin  and  clotbitijr  of  every  individnnl  in  the 
nroiniftcuous  crowd :  exhalntiotiM,  ofl'cnsivo  to  a  ocrtiun  extent 
I  fmrn  the  most  healthy  individuals,  but  which,  rising  from  a  living 
ItnaRfl  nt*  pkin  and  lung  in  all  Hta^fi  of  evaporation,  disease,  and 
riflity,  and  prevented  by  the  wnlU  and  ceiling  finom  cAmping, 
thuH  concentrated,  in  the  highest  degree  deleteriontj 
isome." 
The  i^ils  pffidnccd  by  allowing  the  carbonic  acid  from  the 
breath  to  accumulate  in  the  air,  have  been  already  mentioned ; 
these  cngt'udered  by  inhaled  aiiimul  elllm'ia  are  ntill  more  fatal 
tn  their  resnlfs  ;  for,  according  to  con^petent  anthoritiea,  it  seema 
k>  ba  an  invariable  result  that  the  occnmulation  and  stagnatioii 
of  tho  brcnth  and  perspiration  of  human  licinirH  crowdeil  for  a 
in  coufim-d  air,  and  neglecting  pursttUMl  cleanliness,  pro- 
plague  or  fever  that  may  bo  communicated  to  healthy 
by   contact   or  respiration.      The    most    memorable 

-  "t">'  minimnm  wliii^  nbonhl  b*  *]lotr«(l.    In  the  Houw  of  Oom- 

]H  rliAju,  ihv  mnet  perfectly,  as  il  U  eertAJnly  th<-  luixt  sciea- 

-!   t'dtldiiij;  ill  Uw    vrorlil,  T)r,    Rfli!  never  aUuu'H  IcB  tllftU 

irpvr  miniitp  forrjLrh  iiwtnbpr.  wlK'nUwrootniaorowdedt 

luiul  RJxty  nilik  Tctl  haw  b<><ni  alluw«d. 
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onunplo  of  tliU  is  tlie  Great  Plagiio  of  Tjoutlon,  wliicb 
caused  by  tlie  t^ital  alisence  of  proper  veuiiiutiuu  in  the  fil 
luid  ovorcrowded  hoveLs  in  whioli  the  greater  pjirt  of  the  poo! 
ix>piilatJou  of  LoDiIon  lived,  together  with  the  Sith  and  putrefy 
itif^  abominations  wltieh  hubiutally  filleil  not  only  the  atreeti 
but  uvi'O  tbo  houses  of  the  lower  cla^isos.  Accordinj^  to  B^roaa,^ 
the  j^">l  fovar  woa  another  diseuse  which,  an'siuj,'  from  a  neglect 
of  tho  vital  necessity  for  fresli  air,  wa.-*,  a  few  eentiiries  Bfto,  nn 
object  of  dread  to  society.  The  unfortiiuato  and  the  criminal 
atilce  wero  imtcuirod  in  damp,  cold,  itl-oired  dungconK,  and  kept 
in  a  «tat«  of  inactivity.  They  inhaled  iho  pent-up  noxioua  effltn-ui 
emitted  from  tht'ir  own  bodies;  and,  from  the  want  of  mt-ans 
for  |K-rHoiial  purification^  tlioir  clollicH  and  Wddin^  during 
their  incareemtion  becamo  saturated  with  the  fatal  exhalntioti|^| 
lu  thii<  condition  the  miKcmble  prisonera  eugonderod,  and  be^^ 
came  victiniK  to,  a  disease  of  deadly  malignit)".  They  sickened, 
and  with  little  apparent  illneae  they  die<l.  Ilio  prison-hi 
wiui  thuH  the  focu«  of  ii  contagion  that  spread  far  and  wi 
bcy«iud  it.-*  walls,  anil  Hpared  few  who  were  so  unhappy  an 
come  within  itii  influence.  It  was  remarked,  that  although 
prisoner  happened  to  c.«capo  the  infection,  hia  clothes, 
theletss,  emitted  a  pestilence  that  tirattered  death  around  hi 
vberever  ho  went.  Tlio  a»iiiKe»4  held  at  Oxford  in  lo77  were 
lon^  romrmberod,  and  were  called  the  Jitrti-J,-  Aitn'zrx,  from  the 
horrible  cata.stropli«^  produced  on  that  '>cca^iou  by  tho  gaot 
fever.  Baker,  In  liis  Chponirle,  ti'lJH  va,  that  nil  who  were 
|Hv^nt  in  court  died  in  forty-eiglit  hours— -tho  judge,  the 
sberifT,  and  300  other  persons  ! — so  terrible  waa  tho  rutrihuijtiQ 
suffered  by  tho  eommunity  for  Ha  liardne^^H  of  heart  in  dimying 
to  criuiinab  oven  thww  personal  reir|uirementa  necessary  (or 
avoiding  diAea»te  and  presoi-ving  life. 

Another  nimiltir  cjita-stropho  is  recorded  by  Blaine  ns  hanog 
occurred  in  17riO.  During  the  nessions  a  sickening,  nauseous 
xmcll  was  experienced  by  the  persons  in  court,  and  within  a 
week  afterwanla  many  wlio  had  been  pre;*ent  were  seized  with 
n  malignant  fever.  Anioin;  those  who  died  were  the  T.oril 
Mayor,  the  two  judges,  an  aldeniian,  a  barrister,  several  of  thi- 
jur>',  and  forty  other  iiersons.  It  wa*  ifmarkable  that  ihe 
prisom-rH  who  eomuiunicated  tho  infection  were  not  ihetiiRclvOA 
ill  of  fovur ;  and  it  was  still  more  remarical>Io  that  none  of  those 
who  woro  ill  of  it  (to  the  greater  uuinber  of  whom  it  pp. v.' 
mortal)  communicated  it  to  their  faniili^-s  or  attendants,  wl. 
ahowed  that  persoiis  who  wei-e  treated  in  deiiu  and  airy  aptrt- 
mcnla,  OH  ihone  wore  who  fel]  victims  to  it.  do  not  commonicalv 
tho  dwoftso  to  those  in  the  constant  linbit  of  attending  npon 

IDS  relalo  with  just  indigmitaon  thai  nearly  three  huB- 
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dre«l  martfrs  died  at  tbe  stake  in  the  rcign  of  the  bigot  Mor^'. 
Uiif  how  inRlgiiifionnt  a^jKiar  the  nunihor  imd  sufferiniijs  of  these 
.[._-tims  of  n^gtti  faualieiHrn  whcu  comiwiriHl  with  tho  torturts* 
of  Enffocation  and  death  from  atench,  that  wove  endured  liy 
ibuQMautU  of  persons  iu  this  aud  saccvoding  itiigns,  wbou  every 
priAuu  was  a  loK*^  Ncpuk'hre. 

Kaiially  striking  nro-  th(»  ifrnM?  reaxilts  nhiVh  have  fallowed  a 

judin-'iiR  npphcatiun  of  vt'titilation  where  it  was  formtTly  abseot. 

It  ifl  warwly  possihlo  to  ctmmve  a  more  rcpulBivo  and  hIioqi- 

itiuble  stJiLe  than  that  in  which  our  shijw  of  wur  were  during  the 

Iatt«r  i>art  of  the  last  century,  owing  to  tho  disrej^rd,  ar  rather 

thertadiedopposition,  with  which  those  then  in  authority  treated 

ajt  t>njp<»w*Iiilo  improve  ihoirventihition.  We  regard  othcrnationa 

viui  whom  we  Imppen  to  bo  at  war  att  our  eneinieHj  hut  a  few 

flgona,  eloquent  in  their  simplicity,  will  convince  any  one  that 

iocopacitr,  oarroW'Uiindudnesit,  or  obstinacy  in  hi^h  placce,  an 

xomy  mor»  fatal  in  thoir  results  to  our  gallant  sailors  than  tho 

moet  fonuidnblc  euotuy  they  OTcr  faced.      In   the  year    1771^ 

wen;  70,lK)0  seamen  and  marines  voted  by  I'arltamcnt ;  of 

'ZSiTtOi  were  sent  sick  to  tho  hoapitalH,  or  1  in  2.4.     In 

of  fl.VJOO  men  afl^mt,  21,371  were  sent  ashore  sick  within 

■,  or  1  in  4.      Hut  in  1804,  when  ventihition  was  partially, 

not  Thoroughly,  carried  out  iu  evoiy  ship,  of  the  1UU,0CH>  men 

which  the  uavy  that  year  conaUtod^  11,079  passed  through 

I  hospital,  or  only  one  in  8'3. 

The  evils  of  inefficient  ventilation  have  been  sh-ikingly  ahown 
the  i-aso  of  the  Custom  Uouso,  where  the  difficulty  of  venti- 
iting  n  large  public  room  ha-s  been  very  roanifcst.  ThfTe  the 
here  in  some  of  the  apartments  waa  so  defective,  ax  to 
9  geuural  symptoms  of  ill-health  among  tlio  officers 
offleial  seats  were  ptaoDd  in  it.  Tho  functionaries  were 
described  to  have  had  "  a  sense  of  tension  or  fulness  of  tho 
imdj  with  occasional  tlu-shings  of  the  couDbenatice,  Lhmbbiuga 
of  tie  trtmpUw  and  vertigo,  followc-d  not  nnfrequenlty  by  con- 
rvsiou  of  ideas,"  that  muKl  bo  very  disagreeable  to  perxons  occii- 
pcd  with  important  aud  wimetimos  itiTt-ieatc  cuk-ulationK.  A  few 
•tre  affected  with  unpleasant  perspiration  at  their  mde*.  The 
wli'ili*  of  Ihein  complained  of  a  remarkable  coldness  and  languor 
u  ihcir  extremitieM,  more  especially  the  legs  and  feet,  which 
^**«ray  h.ibituul.  The  piilw  in  many  casen  was  more  feeble, 
fw^ncnt  and  shiirpj  and  irritable,  than  it  ought  to  have  been. 
The  AODiuitiona  in  tho  head  occasionally  rose  to  such  a  hiiighi, 
MwiUiMonding  the  most  temperate  regimen  of  life,  ft-t  to  render 
aippmi?  r«M|iiisrto,  and  at  other  times  dejiletorj- remedies ;  and 
K  ciMt  I .  r  1 1  .'.ugh  not  a  uniform ,  was  3*et  a  prevailing  symptom . 

m     'ill  iy  Ijetween  the  combustion  of  a  candle  and  that 

Irriog  kmd  ofcomhustion  which  is  ever  going  on  within  us  ha.-* 
«o.  I.  " 
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thus  been  clearly  exhibited.  Like  the  candle,  man  depends  for  hi 
life  and  vigour  upon  the  chemical  action  exerted  belwoea 
atmoBphoro   and   cnmbnstible  matter;  the  combniition  of 
Iktter  fdving  n»o  in  each  case  to  heat  and  vitality.     Like 
flnme  of  a  candle,  too,  man's  health  and  strength  languiah  anJ 
faint  unless  pmperly  and  nninterniptedly  snpphed  with  that 
mj-Hterious  breath  of  life — oag-gen ;  whilst  the  feeble  hold  whidi 
the  flame,  ovon  under  the  most  fuvotiTHblo  cireumBtanccs,  lias 
upon  tbu  wick,  and  the  ea^e  and  totality  of  it9  extinction  by  tbc 
nidflt  ti-inol  circumBtnnce, — not  only  by  a  deprivation  of  air,  bai 
oven  by  a  puff  of  wind  too  much, — should  teach  ns,  oven  in  oar 
pride  of  health  and  atruogth,  that  our  spark  of  life  may  be 
tingiiiAhed  by  the  same  c&uaes,  and  oar  iwdies  may  bo  leftli 
h»8  aa  a  annffbii-out  candle ;  the  food — the  combustible  mtti 
^may  be  there  all  llie  saruej  the  oxygen  may  be  in  waitin. 
ready  to  combiue  with  it ;  bnt  ihi:  spark  of  fire,  tlmt  spirit 
life  which  man  roceivca  direct  from  hia  Creator,  is  absent, 
without  this  all  else  ia  as  nothing. 

One  more  lesson  from  our  candle,  and  we  luive  done.  What 
becomes  of  the  human  rouI  when  it  has  left  the  body?  What 
bd'omoH  of  thf  fluuie  when  the  candle  is  extinguished?  Mast 
our  philosophy  halt  here?  or  will  it  turn  round  upon  na  and 
attempt  to  prove,  in  scientific  jargon,  that  there  is  no  such 
thing  as  a  future?  We  think  not.  We  beheve  that,  as  the 
relationship  between  the  candle  and  man  beers  strict  analoc)* 
from  the  first  kindling  of  the  mysterious  vitalizing  priacinlc, 
thnuigh  the  viuSed  phcnomcnn  of  life,  in  sickness  and  in  health, 
and  even  in  the  more  iny>>1i>rions  phenomona  of  extinction,— ^o 
can  the  analogy  be  c^iried  fm-ther  into  the  dim  shadowy  realms 
beyond. 

If  there  is  one  qnestion  more  than  another  which  has  occapie^^ 
the  attention  of  modem  philosophers,  it  is  that  relating  to  th^| 
fonj»<fn.vi(iVni  of  force,  or  as  it  sometimes  ia  called,  of  energy.     It^ 
has  long  been  admitted  that  matter  can  neither  he  created  nor 
destroyed,  and  the  whole  tendency  of  modem  discovery  is  now 
directed  to  show  that  cuprqij  ia  equally  incapable  of  extinction. 
So  long  as  it  is  exerting  ita  action  in  a  definite  war,  shining 
and  glowing  as  a  candle  flames  evolving  the  foref*  o{  hcot  and 
[i^t,  wo  take  note  of  it  by  moans  of  oar  outward  aenaea ;  bnt 
when    the    fiame    goes    cmt,    are    these    forces    annihilated? 
Aaearedky  not.    Tob  eneeg^  which  hitherto  waft  ocenpied  in 
tke  pTodnetion  of  heat  and  light  has  only  chanced  its  immate* 
rill  nrm  ;  it  ital]  exists  in  undiminished  quantity,  though  it  ia 
now  incapable  of  appreciation  by  our  mat^ial  senaea.     ^>r  hist 
aa   the   foTcea  evolred  by  burning  fuel  are  tranaformed   mto; 
mechanical  motioD  in  the  steam-engine  ;  and  joat  as  mechsuicj 
tnution  is  equally  capable  of  being  re-transformed  into  beaty~ 
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Hgfat,  electricity,  or  chemical  actionj — just  as  every  word  we  utter 
acting*  on  the  material  atmosphere  around  ns  resolves  itself  into 
aerial  waves  of  sound,  which  for  ever  afterwards  vibrate  with 
itiminioliiTig  intensity,  but  expanding  area,  from  one  extremity 
of  the  atmosphere  to  the  other,  retaining  always  the  same 
amonnt  of  enei^  as  it  did  when  the  mechanical  motion  of  the 
breath  and  lips  &^t  gave  it  birth, — so  do  the  forces  once  bom 
to  actrrity  when  the  candle  is  lighted  live  to  the  end  of  time 
ondiminished  in  intensity,  although  changed  in  character. 
When  the  fiame  is  natnrally  extinguished  these  hving  forces  do 
not  die,  but  become  absorbed  into  that  vast  reservoir  of  energy 
which  is  the  source  of  all  life  and  hght  upon  this  globe. 

And  sh^  we  then  suppose  that  the  sonl  of  man  is  of  less 
aoconnt  than  the  flame  of  a  candle  ?  If  philosophy  can  thus 
prove  that  the  latter  never  dies,  shall  not  faith  accept  the  same 
proof  that  our  own  spiritual  life  is  continued  after  the  vital 
spark  is  extinguished  ? 
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tul:  ^vest  coast  of  equatorul  africa. 

DV    THM    EDITOB. 

TTTK  exciting'  Ktoriea  of  tlie  gorillu-hunl,  the  description 
"  Fh.ii  "  raniiibal>^j  lUkkml,  yrl  ariiifd  to  thu  tecchy  Ibr 
are  tctW  that  tliev  file  Iheir  teoth  to  points  to  inspirv-  tcrrw 
their  enemies  (niitl,  wo  preawme,  tlie  more  reaJUy  to  vtuslin 
them  ofterwarils!),  ami  llio  record  of  sluiwers  of  ehony  w'n 
poured  in  upon  tlie  i«lvenlnrou»  anJ  favoure*!  \v!i!t«  travuUer,^ 
have  but  ill  prc]}arcd  tlie  public  mind  for  the  ivccption  of  a  sol 
working-day  nccoiint  of  the  western  shores  of  Kquatorial 

Nevertheless,  there  are,  donbtless,  many  whtiso  curiosity 
been  awakened  by  Ihono  wondi^rful    narratires,  and  who, 
sirons  of  becoming  botter  acquainted  with  this  portion  of 
world,  will  recfive  as  weleoiim  iiifurmatioil  a  few  IfatUng  fuel 
on  the  Muhjfct,  pvtlierod  fcom  aut-hentio  sources,  and  ])ublii 
without  cmbclli.^n)et)t.     These  it  is  ouriutontiou  in  thcpt 
brief  es«ay  to  uoutribute.f 

If  the  reader  wilt  refer  to  the  annexed  map,  and  will  pi 
Ixis  6nger  a  little  to  the  west  of  the  Greenwich  meridian, 
about  'f  north  of  the  eqiiator,  ho  will  Bnd  that  it  covers 
British   colony  of  Cape-Const   Castle,  where   civilisation 
ab-eody  made  sofiiciently  rapid  iitrides  to  admit  of  the  esiat 
liahment   of  a  newspaper, — the  iVtut   A/rictm    Brrahij  whi 
diaaominates  valnablo  information  concerning  the  condition 
the  western  coast. 

Moving  eastward,  he  will  Imve  to  cross  the  river  Volta,  which 
divides  the  two  famous  monarchies  of  Ashantco  and  Dahomc 
the  ^eats  of  a  thi-iviug  tradt*  iu  human  flesh,  and  the  douiiuic 
of  potentates  who  do  honour  to  tlu-ir  prodoeessora  on 
throne  by  dijrgin^  prtji  "to  contain  human  blood  enough 
float  B  canoe,"  utid  by  filling  Lheni  with  rlie  lifo-bl<K)d  of  tht 
sands  of  their  unoftending  neif^hhours,  whom  they  attack, 
capture,  and  slaught^'r  for  the  "  grand  nistom." 

With  these  augiwt  potentatea,  her  Maiest^-'s  government  ia 
vainly  endeavouring  to  negotiate  treaties  for  the  discontuiuance 

*  "  Kxploratioiis  luid  AdTeRtnree  in  Equalorial  Africa."  P.  U.  Du  Challlu. 
Murm.T.     isfil. 

t  We  are  iu(Icbt«<l  lur  iiiiicli  uf  the  iufuniuitluu  roiiUiiinl  In  this  rapn*  u 
J.  A.  Tobin,  Eaq.,  of  Liverpofil,  wlm  iiorc-wneilly,  ami  wild  tiwal  kinitix-w. 
placed  at  uiir  dlfmonl  thn  vrhu\a  of  che  corrMj)nnd«'Doo  of  hU  tinu  nith  lh<nr_ 
HffMllB  on  the  \\ eat  t'ti(i.'<L  uf  Afrim.  Wit  hn'ir  :il>ui  ivo-ivi^l  iiuiiij  rvHt 
data  from  Alfred  M,  Powct,  Eaq.,  of  Liverpool,  who  n-wid^'d  roan?  ypont 
this  pnrt  of  Africa,  aud  fmui  vIIkt  tr^ntlemen  enifagcd  in  iho  Africaa  tndr. 
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tif  tin?  mImhis  traffic  ui  slaves.     His  Uto  mAJesly  of  Asbantni, 

■hlu7DjCh  htf  Katti  thnt  ho  "  beloved  nnd  re&pectod  the  Kn;^')Kh 

c|»r>'-*-"-   "M<1  nothing  nttunlpd  him  such  high  satiHfoction  as  to 

wt  '  hiuoii  in  hi.'s  country  and  do  hiui  hmionr,"  uoul  J  not 

'  ■ '  j^VL*  up  tilt.'  BlavL'-trade,  "  as  it  afforded  him  his  chief 

'-   revenui',  ami  hi>  held  hi»  [»ower  hy  the  oUwrvancn*  of 

">trf<l  euntuhii'  of  his  forefathers." 

__.  jjiL-uut  rulw  imd  his  neijjhbonr  of  Dahomey,  both  con- 

tiDDe  to  carry  on  an  active  tnute  in  human  beings,  despite  the 

nmotuttranpos  of  all  civilized  nations;  mid  hero  it  \h  that  can* 

ubalisni,    fettflh-worship,   witchcraft-,   and    all   the   horrors  of 

W^Mrtnm   utill  rx'tffii  uncoil  I  rolle*!,  iR'twithstMntlirig  tho  eflbrt* 

vt  misFiouui-it's,  Inidi-rfi,  uud  prognwKJve  eiviitMitioii. 

Leavintt  lliid  Und  of  jiromise,  we  shall  roqiipst  the  reader  to 

tnvel  rapidly  along  the  cwutt,  which  takes  a  bend  southwardsj 

and  in  no  dfnng  he  will  naHH  through  Ik'nin,  and  will  cross  wbafc 

:."  <-<»miiionly  tidied  "llio  Rivctii;"  namely,  the  mouths  of  the 

'-  -'IT,  thr   Hnisii,   ikinny,  and   Calnlwu*  rivers,  and  the  riviT 

iti;er««>nj<.     Httv  he  niriy  bn-iitho  wiUi  greater  frt^eilom  under 

<<  iiAAuiiuice  thttl.  the  U-iTibln  sliive-trnde  in  giving  placft  to  a 

.'iiimate  tniflic  with  KtimpeanK,  chicHy  in  palm  ml,  but  olao 

m  ivory,  gold,  elmny,  Ac,  and  (fnim  Benin)  in  palm  nulfl,  which 

ricld  a  tine  rtt^Kcriptioii  of  p&Ln  oil.     Puosing  on,  wo  loavo  to 

ihc  "  .1  tht'  island  of  r'cmando  Po.aSpfUiish  Bcttleineut ; 

witi  :  LT  along  the  Bight  of  Biafm,  the  district'  concerning 

which    O'lii'ttl  T.  J.  ilitteliiuson  huH  recently   fiublj^hed    such 

raluable  infortnation,*we  eooii  arrive  at  the  Gaboon  river,  whcro 

it  will  lio  necc89nry  to  pause  for  an  inetaut. 

Tiic  banks  of  this  river,  and  indeed  tho  whole  coast  over 

which  wo  have  jost  travelled,  arc  iu  the  possession  of  nativo 

(Iiiefa  ;   hiil   on  the  north  bank  is  a  French  colony,  and  on  this 

rtviT  a  eoiisidenible  trade  is  caiTied  on  between  the  natives  and 

j'Variuus  Kurf>p<-a>i   natiotut,  in  ivory,   ivd  and  white  barwood, 

jfbony,    india-rubber,    boeswax,  gum-oo|>al,  Ac.  &c.      To   the 

Dorth  and  eonth  of  the  Gaboon  arc  tho  rivers  Muni,  and  tho 

iFemiiod  Vaz  and  Nazareth,  forming,  according  to  Ihi  Chftilla, 

I  the  luonth.t  of  tho  UgoUu,     To  the  tiastward,  from  100  to  200 

'inilc«  iiihiiid,  there   niii  from    north-west  to  noulh-c^awt  one  or 

[more  ninges  nf  high  mountains,  which  extend  with  ninre  or  leas 

ilnrity  along  the  whule  coaot  under  consideration,  and  are 

ji<nl   heiv  the  Sicmi  del  Crystal.     'IHiis   is  tho  region  ron* 

jered  famous  by    D«  Chaillu,  wli(»»*e  adventures  have  of  l»te 

!!■  ■'      Ii    ctintriiversy ;  and  here  it  is  that    tho    fierce 

■  untlmipuid  {or  man-like)  ape  it*  suitl  lo  room. 


•  •»■ 
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the   undispnted  monarch  of  the  wilds.    To  the  west  of  the 
Qahoon   rivor,    io    Corisco  Bay,   a  iha  intlund  of  that   tmme,. 
where,  oa  also  on  tho  nmiiitaud,  the  Ani(;ni'Hn.s  have  ptnntcdj 
nussioDttry  statious,  schools,  &c. ;  and  this  is  perhapfl  otto  of  the] 
moftt  promising  districts  ou  the  nholo  w«»tera  coast. 

Hero  tho  ao-coJled  "  south  coast  "  commencee,  and  ooutinoing 
soutliwftrd  we  filter  Loango,  n  country  rnled  by  a  negro  Iring, 
whuro  tho  odious  slave-trade  is  carried  on  witli  all  its  conoomi- 
tftnt  horrors.  Hiinying  tliroiifjli  this  dark  region,  we  reach  thaJ 
river  and  tho  ton-itory  of  Congo,  ruled  by  a  nniiibvr  of  petty' 
kbigt),  all  owning  allogioiico  to  one  great  king,  who  resides  at  HL 
Salvador,  in  tho  agreeable  proximity  of  the  I'orttigiicse,  who 
have  n.>cently  pushed  (heir  forces  into  the  heart  of  his  dominions, 
and  erootod  a  fortreas  in  his  very  capita! — Hi.  Salvador. 

Although  tho  Portngueso  have  thus  oxteudod  thotr  colonies 
itiUiH'l,  tho  English  government  denies  their  right  to  oociipy  tbe 
cooflt,  where  they  have  attempted  to  levy  duties  upon  our 
merchimta,  forcing  them  in  some  inBtanoos  to  shift  their  stores ; 
and  it  is  not  until  wo  arrive  at  the  river  Lozo,  or  Ambrix,  that  we 
find  thorn  in  nndisputod  possession  of  the  soil. 

From  this  point  southward  to  about  Mossamodoa,  tho  Portii- 
gueee  colonies  extend,  aud  at  the  cupit^l  of  Afjohi,  St.  Paul  de_ 
Tjoiiuda,  they  havu  regular  military  and  customs  i«iiildishnic>nt 
Au  excL'tlent  account  of  thi»  phicu  will  be  found  iu  Dr.  Ijuh 
Btone'ii  'IVavolft,  for  it  was  hero  ihat  ho  termiualed,  in  the  Mummc 
of  1855,  his  arduous  joumoy  acrosH  tho  African  continejifej 
aad  from  houco  ho  took  liis  departure  on  hia  rvtnra  to  the  opjx 
sito  couet. 

From  tit.  Paul  dc  Loandu  and  tho  ncighboiuhood,  the  chic 
produco  exported  cou»i!(t»  of  copper  ore  (malachite),  palm  oil, 
groond-nat  oil,  orchollik-wiH:d,  pcpfiiT,  cumwtKKl,  Imrwooi),  ivory, 
OofTee,  and  hides;  and  wore  it  not  for  the  diffiouUy  in  conveying 
merchandiite  to  and  from  the  intonor,  of  whicli  we  tshaU  spoUc 
hereaficr,  a  very  excellent  trade  would  bo  carried  on  between 
this  port  and  I'hirope. 

Onr  jonmcy  i»  now  at  an  end.  From  thhi  point  we  might 
tiWTol  southward  aa  far  as  Little  Fiali  Bay,  or  MossamedoSi  and 
still  remain  on  the  Portuguese  cerrit4)r>- ;  but  having  briefly 
noticed  tho  various  countries  that  constitute  tlie  coa»t.  of  Wcateorn 
Equatoriul  Africa,  we  shall  now  direct  our  attention  to  ibow 
foaluros  of  general  interest  by  which  it  is  characterised. 

As  a  rule,  tlte  cowi  is  flat,  and  in  many  places  mnunpy ;  on 

Sroceediug  inland,  boweroTj  the  land  is  found  to  nae,  and  at 
istancos  varying  A«m  fifW  to  two  hundred  miles,  it  booomas 
high  and  mouut*inou».  From  the  Bight  of  Ciaiins  almost  to 
Out  Gaboon  tho  shore  is  swampy  oud  unhealthy  (except  in  the 
proximity  of  the  majestic  mountain  of  Camaroons,  which  rtsM 
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n  thotiMuid  fnil  over  the  levul  of  tho  sea);   bnl 
fttrther  aoath  it  itt  hi  many  places  Bkiri^^  wiih  clitT^t. 

Thif  qe—ons  uii  tlie  coast*  are  throul'uld,  tiud  muv  be  dvecribed 

n  gemerKl  bmnit  as  rollows :— 'llio  thrco  Hoafions  arc  called  mintf, 

wl^,  ttttd  KiHok^.     It  U  difficult  to  fltate  with  exac'titiidr;  v/hw 

Ljtes*  — «>n»  lx>;;^u  and  wlii-n  tLey  tfrniiuaLe,  for  our  uuUiori- 

■^to  r  whom  linvc  resided  tnaoy  years  mi  the  coitst}  do 

^^^^u^    ,      '  on  the  Hulijoct;  but  Hpnr«>ximtitvly  the  henv}'  rainB, 

^^^B^«  twhiifcd  iu  by  lornadiH^e,  Iu«t  froiu  about  Fiibnutrv  to 

^^^^H^Simo ;  then  cold,  hazy  weather  aets  in,  and  Htnall  drix* 

ibig  nuTU  prevail.     Thi^  is  the  ttiuoky  season,  vrhicli  laittn  uutil 

■bout  8cpumihur;  and  fratn  tliat  lime  until  the  miriH  re'CDtD- 

■aoce  ciu'lv  in  tlip  yctu*,  it  in  hofc  iukI  dr>-,  the  thcnnometer 

RTttngtug  iiii°  in  tliu  shade.     Stmnj^i'iy  enough,  howt'vor,  the 

bdt  aesBon  in  tho  mmi  htjulthy ;   for  it  is  dnring  tbe  emoky  and 

ramr  aoaMnu  that  tlic  levers  are  most  virulent. 

Tue  dtaeanea  to  which  Europeans  (and^  in  a  less  dc»roe^  tiio 
nattvea)  are  mibject,  arc,  un  their  arrival,  bilious  and  gaatrio 
fcrern ;  thtni  '  -  -y,  ogiics,  and  yellow  fever.  The  UDivenwI 
•Dtidolos  in  ■  -i  vvr  lu-c  large  doses  of  quinine  and  emetics. 

(HUm,  unfortuiiutt'ty,  the  patient  hoi*  reuunrao  to  Kpirituous 
bqoora,  and  il  is  liiinUy  necessaiy  to  uny  that  thoir  di^idiy  oITc^cLa 
iro  auoner  felt  in  this  unhiuUhy  region  thau  in  our  uwii  tein- 
penrte  climate. 

IS  B  casual  reader  ti-icd  to  gather  from  the  published  workii  of 

tnTcUcrs,  or  oven  from  the  conversation  of  friends  who  have 

residttl  on  the  coast,  wh»t  ia  the  general  nature  of  the  climate, 

hv  vruuld  tind  it  vtrry  difficult  to  arrive  at  a  Mtigfactor^'  couclusiou, 

"or  every  one  speaks  "  as  ho  found  it ;"  some  deecribing  it  under 

ihc  influence  C'f  bickneas,  after  a  weary  jouraoy,  others  having 

one  healthy  spot  ou  tho  cout ;  no  that  it  is  quite 

__      ncilo  Ihcir  ideas  on  tho  subject. 

on  the  cixiat  uud  in  tho  intenur,  it  it>,  as  a  nJe,  decidedly 

anhvalthy  and  trying  to  Kurui>cfuis,  audwill  rcmuin  ho  until  ib'- 

Utuil  I'if  niUirulfd  <jih{  reclaim*^.     Nor  is  it  to  bo  M^-ondered  at( 

n  long  as  bogs  and  tuoDgrove  swamps  oxiiit',  that  the  miaama 

•risiiig  therefrom  should  breed  fuvers  and  aguca.     It  muift  also 

be  mentioned  that,  although  there  is  gencnd!y  a  change  of 

I,     Beasous,  yet  it  not  uJifret^ueutly  happens  tliat  during  eighteen 

A  inimth!>,  there  t»  not  a  amglu  uowidall  of  riuu.t     Under  such 

"  circunuitjiiiCi.«,  the  streams  dry  np,  vegetation  decays,  and,  to 

DKo  tlie  iixprtrHDion  of  a  ro&idc-nt,  "  the  uativcti  die  like  rats." 

jH      *  Tbia  rpfpTi  (<i  the  cnoxt  »niilli  nf  f'njip  I^>iM-]:.    In  tlir  liightx  of  Bhftn 
"  «B(1  B«it-'  *'-  -■""<  iMt  from  OctuU'r  Ui  Jwiiwiy,  RnO  ilio  mwuiider  of  the 

t  FKu^  1  ..I, ^ipnwmthiTajd  Uim  is  Mrastitues  not  a  ■iiuclv  downfiOl  of 

mia  for  twwiiy4(rar  to  tweutj-vi  mootfaf  I 
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The  interior  is  uot,  however,  eq  aiihcolUiy  an  the  coM, 
not  only  is  the  air  more  saluliiiuna,  but  liere  nnd  ihere  in  to  be 
tbuiid  Kceiiery  uf  siiiixHSsii)^  loveliu(-«s.  Dr.  l>i\'ingf!itone,  and 
other  travuiliTK,  hiwc  described  many  pieturesqac  spots;  and  iL 
may  lend  a  little  interest  to  our  muttoi'-of-fuct  inquiries,  if  wc 
here  iDtroduce  an  extract  from  the  letter  of  a  gentleman  for- 
merly retjidc'uL  at  Ainbriit.  di^criptive  of  ou  iute^e^tiu)^  locality 
in  the  neif^hhiiurhood  of  that  sctlleiiieut.  He  had  »et  out  with 
a  oompBaTun,  oii  a  visit  to  the  "  king"  of  Ambriz,  and  on  tlioif 
arrival  at  the  villt^ifc  in  whieli  ho  reeidiMl,  their  attention  wag.' 
attracted  T>y  a  liigh  inoautain  near  at  band.  During'  thiW 
audicuce,  they  exj)resiM.'d  a.  wish  to  mount  the  htU;  but  the  king 
endeavoured  to  dissuade  tiicm  from  so  dntng,  by  relntiiighorriltle 
storieH  of  the  dangers  they  would  eneonnter.*  This,  however, 
only  lihurpeued  ihv'tr  curiosity,  and  they  deteiiniucd  to  uuike 
the  atiocut. 

"  We  ba<1  no  kooikt  dcrljirGc)  our  tUlemiitntioi],  llian  plt-ntr  of  mluittcert 
wore  rciuly  u>  arixnniMiij  il«,  und  v^  Mdu  funiiil  ihnl  Uii-rc  vii»  iu>  cwuefcr 
tenr.    A  (ok-r.il^if  foOgMth  K-J  riybt  np  ti-  thv  Ct>i>,  ami  lulf  ;Hi  Iwiir*)*  vliinbia; 
prfHfntrtl  11^  with  lb.*  iiohlpst  !".vin»  1  think  1  rv.'r  K-fiilii  t     Fur  tinwii  Ixlow 
onr  fe.>t,  »Im.»t  iniiiivlijilcly  mulcc  iis  wiif.  the  rivor  {Ainliriz\  » liieh  we  agur 
WW,  fur  th'>  ftmL  Uino,  winding;  alunjf,  iut  Wnkit  rcrtiint  willi  mm  siiil  tnrr 
prodoction  of  a  tropic  dinie  ;  omnuK*  uiul  liiu««,  cQU(.<n  and  eugaroaiiv,  wl 
Hn*w  wild  in  ;;rft»l  hiKuriADCC.     Wo  cf>»](i  Inw-o  (ln>  rirer  fiu-  inUnd,  now 
hidiloii  by  Irv-rx,  thf^n  again  ntiiiiing  forth  l>ri;:ht  a.i  a  thi^t  of  KJIvor !     U 
««eiuctl  not  II  conltiiiicil  utiviun,  but  a  KiiriL-cuion  i>f  Kniall    Iiik«8,  eadi 
morf  bcuiil.iful  tJiim  tlic  oLhrr,     ^mcUntm  it  wm  loKt  fur  •  Ions  Arti 
Mnonjpit  w«hm1<«]  IkIIis  iu»\  tli^^  iipiin  wc  mn^t  n  siiiiipse  of  it  anr  Cpff, 
»i  length  it  vras  Imt  bcynnd  a  nuign  of  lofty  iiiriiinlAinfl." 

Tliis  description  of  the  river  Ainbriz,  or  l^CTe,  would  al 
carry  one  in  iinn^nation  to  tlic  bonks  of  the  Rhine,  or  to  Bome^ 
gentle  slope  in  the  Knglish  Ijakc  disiriet.     We  Tnust,  now,  how- 
i'Ver,  pass  from  nn  attractive  and  plcaniug  topic,  to  a  ropuleivc, 
but  »till  interusting  one ;  namely,  Ironi  the  siuiliiig  landscape  tc' 
its  df^jnuleil  and  imfortuiiate  inhabitants. 

Wo  hove  no  space  to  impart  to  this  practical  review  even  a^ 
ithadow  of  romance,  nor  in  any  way  to  soften  dtpwn  the  dark 
features  that  present  themselves  to  our  notice ;  and  if  tlie  wonder-; 
loving  reader  desires  to  hear  uoj^eses  spoken  of  as  "  belle*,' 
or  to  see  their  picturesque  liond-dii-sscs  (fornied  of  their  oi 
troitl,  intermixed  with  the  /«nV,  tiiil,  and  pieces  of  i-lcin  of 
buffalo,  imd   plastered  with  n  cosonetie  conijKJSwi  of  pnlin-oil 
and  wliito   clay,  ecented  with    sweet- smelling   rosewood  !)  ws^ 
must  refer  him  to  the  published  works  of  Dr.  lavingstone.fl 
and  other  adventurous  travcUere.     But  wc  have  hero  to  deal 
with  the  mttivcK,  as  a  ti-ader  or  colonist  finds  them.     On  all 

*  A   friciHl    (fumicrly  rnudcnt  tli«r»)  expnsact  Um  0|)uii«a  Uuit    Um 
"  horron  "  cuii»i»Lrd  g(  r  idnTe  bunwuoiL 


V- 

I 

lihTk 
der-^ 


THE   WK8T  COAST  OF   BQPATOBIAJ.  AFniCA. 


ia6 


ea,  from  Kngtishincn,  foroigners,  ntid  free  meu  of  colour,  we 
hear  bat  ono  vpiuioi],  oiodi^cU  iiidtcd  in  iU  oxprDSidou^  but 
iirranably  the  eatne  in  substance.  "  The  uof^rocs  bto  an 
dtileut,  bad  rnco;''  they  don't,  imd  won't  work ;  tlie  womeu 
ail  tbo  field  labour,  planting  iiiuudiooi  {Atujliar,  umiiioc,  of 
vh  more  hereofUT),  earryiu^;  licnvy  biirdc-ns,  nui-sinp,  ctM)k- 
fuct  doing  everything  hut  "drinking"  (nud  iu  many 
thut  tiao).  llio  men  ciit.,  drink,  tight,  "  |)idaver 
ittrrel),  nud  sleep.  Of  their  horrible  "  fetish-wonihip," 
rtitition,  hujaun  »icrilice«,  and  cauuibaUsra,  practitted  eupo- 
\y  ID  Aahantee,  Dahnnioy,  Loiingrt,*  and  other  parix  where 
civilizing  puns  of  the  Kiiropcans  have  not  yet  rfrsourided,  wc 
%ve  uu  n)um  to  ^[M.'ak ;  bet^idei^,  enough  has  beun  itaid,  und  too 
tie  iltttif  to  supppojw  tliesc  barbarities  j  but  even  where  the 
ptottons  of  piiii  have  to  some  extent  brought  them  within 
ptilv  of  civilization,  tbo  African  negroes  are  us  bnd  as  the 
of  our  Ktirnpean  dealern,  lieing  the  most  uuHCmpulouH 
s  to  bo  met  with  on  the  face  of  the  earth. 
luugb  uur  inforinatiou  fijlly  juHlifies  us  in  intiking  ihia 
ng  aasei-timi  as  n^ganlH  (he  c<j|(iiire<l  men  inhabiting  thia 
lit  of  the  wwld,  we  do  not  mean  thereby  tcj  impugn  tho 
inrDcter  of  the  whole  race.  Even  in  this  regiou  many  houour- 
»!i'  exceptions  are  to  bo  fonnd  ;  and  without  at  all  n-ierring  to 
loucj  who  are  in  a  Btato  of  «cr\'itudc  in  America,  or  who  have> 
iroagh  tlieir  cilueatiuu,  been  placed  on  a  perfect  etniidily  with 
le  white  man,  we  shall,  when  we  come  to  speak  of  tho  trade  of 
le  cotiet,  be  euabici]  to  show  that  the  honesty  of  tho  blacka 
ight  til  soiiK^  tmiinnec»  aervo  aa  an  example  to  the  mon^i  highlj- 
idnwed  Knropean. 

Before  passing  away  from  this  part  of  tho  aabjcct,  we  must 
By  a  fewwonls  couceniing  the  mifuis  that  have  been  employed 
I  reclftim  this  unfurtunitlf  bnindi  of  the  luiman  fntnily.  Of 
ii-ir  wholesale  di-jmrtalion,  by  fmud  and  violence,  to  the  plun- 
lious  of  L'ubo.,  or  wherever  they  may  be  consigned  to  servitude, 
tile  need  be  said;  for  the  voico  of  civihzi-d  nations  luia  declared 
is  to  In)  uJi  unluwful  uot,  and  it  is  only  a  matter  of  sui-prise 
uU'  it  is  not  reckoned  amongst  the  gravest  of  human  crimes, 
iigh  the  wurkily  condition  of  the  negroes  (at  least,  of  ffucb 
ich  their  di-«l.inulinn)  may  bo  somewhat  ameliorated  by  tho 
■aiwrcronco,  yet  the  process  ia  uistigatcd  by  the  most  sordid 
iotJve«,  conducted  without  the  smalloet  regard  to  homanitj, 
ud  often  accompanied  thnmghout  by  horrors  as  indc»scribabli» 
ihoao  Quactod  in  tho  home  of  the  negro. 


*  QmtniKilijm.  a  nfil  pntcliitfil  m  TjOat)^,  1>iit  al  (ioiiutn,  np  ths  Codr') 
4  hi  Ui«  tTHiriol  of  C^pe  St.  Biuz,  a  little  eoiith  of  LoiUHia,  Kriisb-wonhip 
pRTttleBt  aloog  the  wbolo  ooMt. 
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Agbiiif  if  wo  aro  to  bcUore  the  taetimoay  of  tralfa&l  and 
disintereaied  infannantB  who  have  resided  yoan  on  fche  cout,  | 
Uie  muttionaries  hare,  bo  far,  produced  litU«  tv  no  impresooo 
on  the  savitgo  nsturo  of  tho  inhabibuitB.  This  arisw  chieflv 
from  tho  defrnulod  Htato  of  the  nativca,  bac  also  to  snmn 
exWut  troin  the  want  of  unauiinity  and  the  scctiirma  Kpirit  piv- 
ralenl  amongst  the  misBioniiLnt-s  thcnuclTcs;  each  denomina- 
tion reprcMmtincf  ita  own  as  ihc  only  tme  Christianitf.  What 
may  bu  the  re8ult  of  schools  and  missionary  Ul)Ouni  hereBfter, 
it  ia  imp<»ssiblo  to  say  ;  and  porhaps  when  thuir  tenchinga  an 
rapnorted  by  sotDcthin;^  betur  than  tho  trader's  rum^  and  an 
DO  longtir  illusLrnttKi  by  a  cod(»  of  morals  which  can  be  studied 
to  advuiitA^  on  tho  quays  of  our  large  towns,  their  efioria  taay 
be  more  ancoeBaful;  but  at  present  fetish-worship  and  hnnua 
sacrifice  are  carried  on  as  openly  as  the  day  when  the  xniaauoary 
first  landed. 

From  its  human   inliabitanta  we  naturally  descend  (not  4^ 
great  way,  bowerer !)  to  the  J'nnna  of  the  coast  and  its  vioiuily^f 

The  doscriptiori  of  these  alone  w«)uld  BII  volames;  bat  onr^ 
space  will  only  allow  ns  to  name  a  few  of  the  leading  types. 

AmongKt  ihu  Quadnmiana  we  hnd  several  large  fieive  apes, 
at  the  head  of  which  stands  tho  g«>nlla,  a  creature  with  whose 
appearance  the  world  has  been  fanuliarixed  through  the 
account  given  uf  it  by  M.  i>n  L'hailln.  Very  little  is,  howt 
known  of  the  natural  history  and  habits  of  any  of  the 
intoroeting  animals. 

Uats  are  present  in  great  numbers  j  and  amongst  the  RoHcni 
we  have  aerpral  species  of  squirrel. 

llie  le^'piinl   is  the  chief  of  the  Cttrnicora,  filling  the  pi 
held  by  the  lion  and  tiger  in  other  parts  of  tho  tropics.     It  is 
accompanied  in  this  group  by  the  hycno,  fox,  Ac. 

Of  Itumiimntt  tbere  is  ii  great  variety,  tho  most  chamctmstio 
being  the  wild  bull,  aiuelupe,  and  gasellc. 

Hut  the  most  intore«4ling,  and  by  far  the  most  useful,  animals 
in  this  region,  are  found  amongst  tho  PnchydiTma ;  vix.,  tho 
elephant,  hippopot-amns,  and  wild  hog ;  the  two  former  yielding 
ivory  and  flesh-meat,  and  tho  latter  affoi-diug  a  supply  of  food 
to  the  nativcfi. 

A  word  concerning  the  elephant.  At  present  it  is  morcileariy 
slaughtered  by  tho  natives  for  the  sake  of  its  valuable  ivory ; 
but  there  is  no  doubt,  that  in  no  doing  they  are,  to  nso  a  5imi- 
liar  expression,  "  killing  tho  gooao  for  the  sake  of  the  golden 
egg;"  and  if  this  ammal  should  not  have  been  ext«nninaUNl 
before  civilization  bos  ])tiLnt«d  its  foot  firmly  npou  ihcee  bar- 
barous shores,  it  will,  doubtless,  iM-comc  aa  ustrful  a  beast 
burden  aa  it  is  in  India,  aud  will  perlbrm  the  labour  at 
imposed  upon  tho  women. 
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Tiirti'Hf  binl*f  midjifh,  nitlioat  Dambcr,  frcrjutiiit  the  coast, 
antl  no  epcirtBinan  need  here  comptain  ufa  dcurtb  uf  ^nap. 

The  moat  nseffal,  na  well  A3  the  moat  ^'mcffd,  of  all  the  Vlonin 
of  this  region,  ia  tlie  pEilm-trec,  wliiclt  ^'iuUs  tbai  grcnt  civilizing 
tnLtliutn,  palm  oil ;  and  hurdly  lees  importAnt,  ka  commcTvial 
prodocuons,  &ro  the  india-rut>ber  vine,  the  bantood,  ebony,  njid 
MTCcml  gum-trees.  Tho  uativeA  themBolrea,  howvrer,  find  Ipkk 
me  in  any  of  these  tJuui  they  do  in  the  fihrnb  vorioosly  desig- 
uUed  the  caflsajra,  mandiooa,  nnd  inmiioc  (J"frffih>i  MiinHnyf), 
•fanotft  every  part  of  which  ia  a  staple  ai-t.iclo  uf  food.  It,  how- 
tmr,  reqairvB  a  oonsiderablo  amount  of  prepiuation  before  it  is 
fit  for  use,  as  tlie  root  contains  a  deleterious  uubstance,  which 
tnust  be  washed  out  before  it  can  be  dried,  gronnd,  and  baked. 
Agriculture  is  quite  unlcnown  in  moat  parts  of  this  region,  and 
lira  natives  dupuud  uhuutst  entirely  upon  the  manioc  for  siu- 
loiaucu — ihis  railin<r  tliL-ni,  they  dit;  of  Hlarvution. 

Added  to  the  plants  jnst  mentioned,  there  are  in  LiWrn  and 
one  or  two  ulhor  parte,  amaU  &ugar-pUint«tion8,  and,  except  in 
wfercuoidy  dry  seasons,  lIio  soil  ia  eapablo  of  producing  cotton,* 
coffee,  c«eals,  and  the  fmiui  of  temperate  climates. 

Of  the  mincrn!  pruJuutiuus  Uttle  is  known.  Copper,  in  tlie 
form  of  malorhite,  iii  recoved  in  considerable  qunntitiei;  from 
Ijuanda;t  g<^ld  from  varioos  parts  of  the  coast',  bat  not  to  any 
extent.  Thero  is  no  duubt  whatever  that  iron  its  pleutiAil.  In 
the  interior  tho  imtfvos  employ  it  to  fabricate  siiear-heads, 
Icnirce,  &c.,  and  prefer  th&ae  home-made  productions  to  those 
the)'  nx^ve  from  Kuropean  traders.  Dr.  Livingstone  doscribos 
the  nnuH  of  an  inm-foiindry  erected  as  far  Imck  as  1 7(!8,  hf  a 
iVntugiiese  nobleman,  on  the  river  Conuza,  and  Htatoe,  that  n 
party  of  native  eniiths  and  miners  Btill  wurk  the  rich  black 
nia^ctic  ore  for  tlio  I*ortugnese  government.  The  qnantity  of 
Iron  tliey  produce  is,  however,  inconsiderable. 

Although  there  has  never  beett  auy  certain  evidence  of  the 
oxisteQco  of  coal,  there  in  little  doubt  that  it  will  bo  fonnd  in 
eoBsideTublc  quantities,  and  in  the  neighbourhood  of  Ambrtx- 
ette  petroleum  (minemi  or  rock  oil)  Is  very  abundant. 

It  wotUd  be  difficult  to  find  anywhere  a  conntry  better  adapted 
for  Irttiir  than  this  portion  of  Africa.  Its  rich  tropical  produo- 
lioiu  would  fiirntKh  the  materiab  for  lui  enornioos  export  traffic ; 
its  naked,  unhoused,  half-starvod  inhabitants  wonld,  if  nscfully 
■Bpkiyed,  open  a  market  for  our  home  manufacturesj  whilst  itv 
mnurona  bays,  creeks,  and  rivers,  would  oiFord  the  accommod^ 
tten  BO  neoesaary  for  a  8ucci«td'ul  intercluiligti  of  commodttios. 

*  I>r  IJvIn^Unui  found  cotton  Amber  iDland,  nod  atntcs  ibnt  ku  [wfcluMd 
ii  kl  a  pRiuij  pvr  pound. 

t  Tm  auMchitc  is  frasd  st  Ambriwtto ;  but  itncc  the  uuvrxntioD  of  th»t 
jikoa  tiy  tb»  PoTtti]{iuM^  it  has  beeu  convejed  Lo  Losack  btr  aUpinenl. 


At  Corisco,  the  C<abt>ou,  MaYiimbo,  Loango,  C<mgo,  Cabetula, 
AmbriBettc,  Louuda,  Nnvo  Keilondo,  Qniwnilxi,  BLtiif^cto,  Mos- 
BauedeB,  and  many  other  places  np  aiul  down  tho  const,  veasvU 
may  ride  »t  auchor  in  ]«;riect  safely,  and  some  of  the  rivers  are 
navigable  fur  six  hutulred  miles  or  niuro  from  the  sea. 

At  presoiit  llic  trade  is  conducted  in  a  very  primitive  mnn- 
uur,  either  on  the  deck  of  the  vessel  that  conveys  the  honnQ 
manufiicturcs  from  Kuropo  and  returns  with  Ihu  raw  produce  of 
Africa,  or  in  "  Jttorca"  on  laud,  superintended  by  resident  agents 
of  the  l^uropeuD  houses. 

In  Bomc  coses  tho  traffic  is  carried  on  by  direct  barter,  die 
natives  bringiag  their  jtroduce  to  the  store  or  trading  vessel* 
and  receiving  in  return  a  (juantity  of  Kuropcnn  materiak;  at 
other  time«,  the  capiains,  supercargoes,  or  agents,  trust  thej 
more  honest  native  chiefn  and  their  subjects  with  various  com-' 
motUties,  Tor  which  they  aro  expeetod  to  supply  within  a  given 
time  a  certain  quantity  of  palm  oil,  ivory,  &-c. 

A  cursory  examiuatiou  of  the  articles  employed  in  this  trade 
will  give  US  a  better  iiu*ighi.  into  the  cliaractcr  of  the  natives 
than  nil  the  opinions  tliat  have  been  expressed  coneeming  them. 
We  find,  for  example,  that  spirited  tobacco,  gunixiwdyr,  salt, 
silks,  cloths,*  beads,  guns,  Sec,  tire  ulteni/a  in  demand;  whilefrj 
kiiives,  buttons,  rods  of  brass  und  copper,  cap?,  shirts,  paint,' 
oil,  hiuips,  and  mjuj>,  are  usually  more  or  Icwj  at  a  discount.  i 

Never  do  wo  find  rum  to  be  a  dnig ;  nc%XT  is  there  a  g'lnt  of] 
gunpowder  !  nor  arc  paint  aud  Hoap  ever  "in  demand," 

Tjk-u  »k  lo  the  native  chiefs,  uiiuiy  of  them  are  grand  seigneura' 
in  their  nwii  way.  I'ruui  ont>  of  thrni  (King  IVppcl),  we  find 
Uie  following  oi-der  to  a  Livyrpwl  firm: — "  Four  <io»en  sherry, 
four  dowrii  porter,  four  dozt-ii  afe,  ono  sinidl  cai^k  white  brvad, 
One  box  wax  caudle«  1"  nnd  we  arc  informed  that  on  some  parls 
of  tlie  fwast  chamjiagnc,  Hqiicura,  &c.,  are  in  great  requettl 
utnongst  the  chief*. 

The  (tame  lu-tieleH  which  were  in  demand  twenty  or  thirty 
ycarfi  nineo  arc  still  in  request.;  m  that,  excepting  in  some  of  the 
Portugneso  and  itritiiih  setUttuienlx,  the  natives  appear  not  tu 
have  niude  the  slightest  advance  in  cirilir-ation,  save  only  a« 
regards  itH  vices  and  indulgences. 

The  evils  uf  the  "  trust"  syiitem  have,  we  believe,  been  veiT 
mudi  overrated  by  travellers  and  others  unaajuaiiitcd  with 
UtuW;  for  many  of  tho  largest  houses  declare  Hint  during  tho 
Wb4iln  nf  tlicir  intercourse  with  the  natives  thoy  have  not  lost 
il  by  this  mode  of  conducting  their  bu8iues6.t 


cattks 
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A.  f«w  words  concerning  the  future  of  this  regiooj  and  we  hare 
le. 

A  thouphHUI  writOT  on  the*  mbjeoi*  cxpwwaog  himsplf  com- 

Ipletcly  at:  H  Ions  to  ilfTiw  "  gonit'  nort  of  o^lm-ation   to  root  out 

I  tilt'  fell  Hpirit"  of  tliis  poopip,  mv\  tlniikH  tlint-  "(itji-n  iminl  pdps 

'  hy  \vfnjv  any  systPin  rnn  pn^lncp  iinprr^sioim  r>f  anioliorftliou 

on  tempemtnentti  sut-h  a«  tliey  po^istw*." 

»*rho  jtrnnnlion  of  tlitwe  liabit«  Iibjs  Ijocn  the  work  of  ages,  nnd 
^t  w  therefore  prol>abIe  tlwl  ages  trunU  elapiW  Wfore  they  could 
he  ftradicatcd  by  any  onJinnry  cMlncHlioiial  pi'ocoi's. 
liong^  before  this  can  take  effect.,  howevci',  we  ventnro  to  say 
llmt  the  i-oil  will  ho  in  possession  of  the  white  ruaa, 

Mifauw]iilo  all  the  resonrecs  of  civilization,  trndoj  fidt'nce, 
MmUr  education,  and  rehpon,  well  supported  by  li^uropeen 
arme,  will  bo  ucodml  to  recluim  tho  country  and  its  inhjtbitnntH. 
Cwnmerce  haH  lM't>n,  luid  will  coutinuo  to  be,  the  rhief  iti- 
rtminent  of  rc^inoration.     The  lej^itimnte  trodc  in  pnwluce  will 

tnuUerially  liid,  as  it  haa  dune,  in  auppressing  the  shive-trude; 
hat  before  the  former  can  1m»  Rnlisfuctorily  enndiieted,  improve- 
inenls  in  inland  conveyance,  by  nieanA  of  railways  or  tramways, 
depliants,  and  Hat-bottotned  boata  u]Mni  the  rtveni,  will  have  to 
replace  the  carrj'ing  trade  as  now  conducted  on  tho  backB  of 
women. 
The  monopolies  of  the  coast  tribes  will  also  have  ia  be  broken 
through ;   but,  in  consecjueuco  of  tho  jealousy  of  these,  little 
bope  can  be  entertained  of  any  mutenol  iniprovcmeut  until  tho 
Tnolc  of  the  country  has  been  brought  uniiei'  the  subjcctiou  of 
Eun.ipeau*i.    "" 
'Ijuiy  of  our  rtwlem  will  no  doubt  bo  stJirtled  at  this  asser- 
,aiid  (inme,  pointing  to  Libpiia  iw  an  erfttnple  of  native  rule, 
test  against  the  theory  of  conquest.     Wliether  or  not 
IS  a  '*  suocefLt "  (for  there  is  n  great  direniiiy  of  rtpinions 
on  (he  subject),  we  cannot  here  decide ;  but  certam  it  Ir  that 
the  great  wave  of  progi-ess  will  never  be  arrested  in  order  t« 
grro  time  for  the  experiments  of  philnnthropist-s;  it  will  ron- 
tinne,  an  it  began,  to  roll  onward,  preceded  hy  the  sword  ;  but 
DO  doubt  its  progress  will  be  ehnn)eteri?.ed  by  the  operutiun 
of  expanding  humanity  and  the  appliances  of  the  age. 

AiuoDgst  these  may  bo  meutioued,  as  one  of  the  most  im- 
portnnt  and  ctficacioua,  tho  influoiieo  of  the  newspaper  press. 

Booka,  however  usefii]  they  mny  be,  are  often  written  with  an 
olijt.>ct,  or,  as  we  huve  seen  of  lute,  their  contents  are  upeu  to 
punsiderablo  diHCoaaion.  However  wnch  works  may  please  fop 
the  hour,  they  lose  all  practical  eifect  upon  the  public  mtnd,  and 
their  g&miture  runiiliurisea  us  with  savago  life,  without  iiis|uring 
*  Oottinl  nuLcbioion's  "Ten  Yean'  WuiH]eriii(p  among  Ibc  Etluopians," 
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OS  with  a  sense  of  horror^  with  \riuch  we  should  be  impressed  bj 
their  perusal. 

With  journals,  however,  it  is  different.  The  A£-ican  steamer 
arriTes  in  Liverpool  at  night;  and  the  next  morning  every 
statesman,  man  of  bnaiiiess,  and  philanthropist,  is  informed  it 
his  breakfast-table  that  "  the  American  and  Portuguese  slave- 
dealers  are  instigating  the  tnrbnlent  portion  of  the  natives  to 
qnarrel  with  the  British  government  on  the  coast,  of  which  they 
will  no  doubt  take  eveiy  possible  advantage  to  push  the  slave 
traffic ;"  or  that  "  the  king  of  Dahomey  was  sending  down  hu^ 
droves  of  slaves  to  WhydBli,  and  that  there  was  no  doubt  enter- 
tained but  that  they  would  all  be  got  off  safe."* 

Whatever  doubt  may  have  been  expressed  concffloiiiig  "tales 
of  travellers,"  no  one  will  call  into  question  the  matter-of-&ct 
information  disseminated  by  the  Press ;  and  we  trust  tbat  tliis 
migh^  engine  will  soon  be  in  iiill  operation  wherever  English- 
men, Portuguese,  Spaniards,  or  AmericaoB,  have  planted  their 
feet  on  African  soil,  and  that  its  influence,  combined  with  those 
already  named,  wiU  soon  transform  the  region  which  we  have 
brought  in  so  imperfect  a  manner  under  the  notice  of  oar  read- 
ers, nt>m  a  land  of  barbarism,  desolation,  and  misery,  to  one  of 
peace,  plenty,  and  happiness. 

*  Wnt  AJrieoH  Birald,  2ath  April,  1861. 


Ill 
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tba -^Ibt  of  June  SOtli,  (u^tronomcrs  and  the  pnljlic  in 
gaidruiran  wtonubed  by  iho  appearance  of  a  large  and 
trlgUc  couiL'i  in  tliu  uurtbom  Lu-uvunei.    Those  who  saw  it  on 
thai  tuid  thB  follnwinfi^  few  divysj  and  vrho  Kinienibcred  and  com- 
pared it  Willi  tie  oilier  groat  comeU  of  the  present  centarVj 
^^nfeesed  tliot  they  had  never  tuxu  anything  ih>  brilljant.     bir 
H^Hi  Hersc'hel,  Uie  Nt-storof  modem  astnnioinera,  writes,  that 
"tt  fiir  eKceed*-d  In  briglitnesa  any  I  have  Ijefore  observed,  those 
Lof  1811  and  the  recent  bpk'uJid  oue  of  ISolJ  not  excepted.     It 
Bbrcserrcd  the  same  mnj^ilieent  appearance  up  to  the  5th  of 
Vduly ;  but  ader  thl^  date  it  diminUhed  greatly  in  nize  and  lustre, 
paHhou^h  still  a  cunspicuoua  object  in  the  heavens.     Even  as 
Ute  as   the  17th  uf  August   I   waa   able   to  see  it  with  the 
I     tuiked  eye. 

B  Ho  sooner  had  a  Hufficiency  of  DbsorvutionH  been  taken  of  the 
VMrancfer,  than  astronomers  &ot  to  work  to  diMuss  whether  it 

■  mu  tlie  great  expected  ooract  of  126-i  and  1556,  of  which  we 
r  had  been  promised  a  view  for  Bomo  years  past.     These  bodies, 

u  VKty  one  is  aware,  are  supposed  to  have  been  one  and  the 

aune ;    and   nob  only   are    thoy  celebrated   on   this   occoent, 

hot  likewise   for  the  historical   eventH   connected  with   their 

appearance.     If  we  are  to  believe  the  ancient  chroniclers  b 

^  respect  to  the  comet  of  1 264,  it  would  Boem  that  Pope  Urban 

H  fell  flick  the  vcrii'  day  the  comet  waa  first  noticed,  and  died 

HBBKlly  on  the  day  it  dii«appenred !     One  old  chronicler,  bearing 

P^Bl  aoinewhat  appntprtnto  uamo  of  FunckinB,  indeed  mentions 

ft  qnftOtitT  of  supplementary  mischief  which  it  did  on  thia  ooca- 

L  son,  in  tite  shaiw  of  wars,  plagiie«,  drj-ing  up  of  springs,  Ac. ; 

■  hot  the  death  of  the  pontia  was  consdcrod  as  the  principal 

■  pnrpose  of  its  mission  to  the  earth.  In  l.5<56  it  is  said  to  hare 
B  caosed  the  abdication  of  Charles  V.j  who,  on  seeing  it,  repeated 
"  the  well-known  sentence,  "lH*  huUciU  me  mvafala  voeatil," 

and  retired  to  a  monastery. 

The  now-comer  t«med  out,  however,  to  be  quite  a  difTeront 
object  from  the  mysterious  body  which  exerted  such  a  baneful 
inSoence  on  crowned  heads.  The  cometa  of  1264  and  1656 
cut  the  ecliptic  at  M'f  of  longitude;  whilst  the  longitude  of 
llieir  least  distance  from  the  sun  was  about  •2H(f\  Tbo  inclina- 
tioTj  of  their  orbit  to  the  ecliptic  waa  only  30°,  their  least 
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distanco  from  the  stin  wna  41  mtltions  of  mDes.  and  tbo 
motion  was  din?t;t.  'J'hew  t|nantitioH,  wliicli  tleiormhie 
pfttb  of  the  comet  ronnd  the  nun,  arc  tUt<ijif(^tlier  dil 
witli  tljosp  given  by  tho  wanderer  of  Jna?,  ItWil.  Aoconliag 
to  mv  ctUciuntionR,  which  a^^v  with  those  of  others,  the  loo^^J 
gitiiJe  of  the  a60(>n<1ing  nodo  of  the  latter  was  278''  69';  Uia^| 
of  peri hi-l ion,  249*  10.  Tho  inclination  of  the  orbit  to  ilip  ■ 
ecliptic,  was  85"'  39';  whilst  its  least  dwtnnco  from  tho  Biin_ 
WM  78  niillioiis  of  miles.  The  motion  was  dirwt.  It 
be  seen  fitjm  thU,  that  wo  must  yet  be  on  the  look-out 
th«  comet  of  1556,  in  case  it  has  not  alrcftdy  passed  ai 
unnoticed,  a  nupposition  which  in  becoming  mtnv  and  mc 
probnblo  ever)'  any. 

AUhiHigh,  however,  we  were  not  foHnnato  enongh  to  wibujw 
the  i"oapj>iaranco  of  those  celebrnted  bistorical  comets,  yet  tl: 
were  othor  circnrastancea  connected  with  the  present  oY 
which  were  «L-arcely  less  marvellous.     tVoni  tho  calculations 
Professor  Hind,  it  would  Bfom  possible  that  the  earth  puss 
through  the  taQ  of  tho  comet  on  the  afternoon  of  Jimi,'  30tl 
and  an  uuutjUid  glare  iu  the  aky  was  noticed  hy  hiiuHelf 
Beveret  rrihcnt  on  that   evrTiing,  which  wai  ivttrihuieil  at 
time  to  an  auroral  liffht.    WTien  it  it  remembered  (according  t 
t)io  calculations  of  the  tuttrouomer  Olbers)  that  the  probabuit^ 
of  the  eartli  coming  into   collision  with  the  atmosphere  of  C 
comet  could  only  occur  once  in  8  or  0  millions  of  yeare  (Lite 
pmbabilily  of  the  earth  coming  into  collision  wn'th  the  mifioii 
of  a  comet,  he  calcniates  could  only  occnr  once  in  220  miOioi 
of  years),  we  may  conclude,  within  fair  limits,  that  nothii 
of  this  kind   has   occurred   since   the  creation  of  man. 
snch  an   event  boon   prognosticated,  tho   terror  which  woi 
have  ensued  may  bo  cosily  imagined;  nor  would  it  have 
altLigetlier   dissipated   even    if  wo   took   tho  more   faroni 
view's  of  the  hHti-ouomer  Papu,  who  c^miputes  that  the  distance 
of  the  tail  of  the  iwnet  from  the  earth  was  at  least  2|  mitli 
of  miles  on  this  occasion.     AVc  once  heard  St.  Marc  (rirardi 
repeat  a  mot  of  M.  Uabbiet,  who  asserted  that  the  whock  whicti^ 
the  earth  would  receive  fruiii  collision  with  a  comet  would  be 
no  greater  than  that  received  by  a  locomotive  in  full  speed 
meeting  with  a  fly.     But  the  fly  iu  this  instance  might  cause  a8_ 
much  alarm  as  tho  spider  in  another,  of  which  tho  poet  .says— 

"  There  may  bo  iu  llie  uuu 
A  Hpidtr  Btutpod,  QQtl  one  laav  tlriuk  ;  uomrt. 
And  yi-t  tKirtakv  nv  Vi'uoiit ;  for  Ills  kaowlodgo 
Tn  iii>C  intocleil  ;  bat  if  oiie  ijrcrM'tit 
"ITiv  abliomil  iDgrudicnl  to  liia  eyt" — 

the   case  would   be   different,   cspodally  wlieu   the  pois 
atmosphere  of  a  comet  might  be  expected  to  mingle  with 
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tosod  over  the  e&rtb,  nocording  to  the  wild  iiuoginationa  of 

p  tolesoopic  wpearaocses  of  Uio  head  and  nucleoB  of  tho 
bt  ubjectf  alUioiigh  very  retnarkablo,  did  not  show  the 
I  axtrttonliiiary'  changes  as  were  perceived  in  Donati's 
iof  1858,  Wo  give  a  repro&eatotiou  of  the  ran-liko  ap- 
Boe  proceeding  from  the  nucleusj  as  taken  by  Mr.  Wray 
my  *,  which,  consiflering  the  excellent  means  at  his  oom- 
1  (a  tflescupe  of  seven  iuehcs  iipertiiiv),  and  tho  keenneea 
h  vuioii,  Ttu^  be  coiuiderod  as  th«  beat  view  of  tha  (XUDtt 
tubU«bod.  air.  Wray  states  Iiis  Rurprise  at  the  cumpantare 
banoy  of  the  (ihonoinena  of  thi>  lummona  sector  over  that  of 
l^'a  and  other  cometi,  it  remaining  nearly  of  the  same  nse 
briltiaitry,  HDil  iti  the  saino  direction,  during  tho  mouth  of 

ttiir  J.  Litirsehc'l  ittatea  tlmt  on  the  night  <>r  June*  SO  the 
I  was  very  mnch  condensed ;  and  on  the  night  of  July  2 
conoeutrateJ  hnto  a  deu}«e  pellet  of  about  3U0  milca  In 
icter,  but  no  uoeqnivocal  .syinptoni  of  a  fan  conld  be  psr- 
id.  Although  tho  luminon.'t  sootor  conld  not  be  perceived 
|u>  niiistriuuM  iwtr-oiioiner  on  tho  •Toning  of  tlie  Urd,  yet  on 
lariy  moroing  of  iho  tth  it  was  eortainly  seon  by  jwvnral 
hrori,  and  wait  very  apparent  in  a  t^>loflrDpo  of  Hve  inches 
nn  balDOf^tuff  to  J.  Buckingham,  Kflq.,  O.E.,  with  whidi 
Pt^rved.  On  tho  evening  of  tho  4th  and  5th  it  wiu>  moat 
itifiilly  vifible;  but  instead  of  the  appearance  which  it  pre- 
td  in  Donuti'scomot,  viz.,  that  of  looking  through  a  partially 
iparent  nnd  faoUon  doiue,  the  anpeL-t  was  comparatively 
[tilar,  fliul  the  luminoos  jets  and  hranchoA  proceeding  from 
nudeus  bora  some  resemblance  to  a  pyrotechuic  display. 
^  rrmarkabto  "  hoods"  of  coractic  matter  which  I  Baw  in 
jUJ's  comet,  in  1853,  with  the  great  North umberiond  tele- 
tat  the  Cambridge  Observatory,  and  which  were  successively 
ii^  away  from  llie  nucleus,  an  beautifully  described  by 
^y  in  the  Chancellor's  Prixe  Poem  of  I860,  were  wanting 
le  present  instance : — 

'  Next  nN>»  to  v\pw  a  ■Urtling  dio^ga  of  •oeue  ; 
RoiitKi  the  l>ri}{ht  nuclftw  wiived  a  concave  screen  ; 
And  tadiant  bocxU,  pore  envelope*  of  Usbt, 
la  a)aw  infiOMsLoa  fpeaBiftd  upon  our  rigbl. 
Voluuia  of  liuitre  awD  the  star  duo  cam^— 
Fuld  wiihin  Tolil,  «sch  marrDUoas  ooat  of  name  I 
W^ttcb  tfae  kliarp  throM  of  that  trmnoodoiDt  liirtb, 
M  if  tb*  nujtcn  man  that  (Ub  oar  mrth 
,  Uad  borit  its  bvuDdarl«»,  fired  and  fluiiR  on  high 
ha  cnuC  men  call  a  cantinont ;  the  tky 
iotf  with  liglil  honi  vaob  atrange  heauaplMn, 
Lcb  auuvraid  hurried  in  itA  Kwiit  carMr. 
9  In  TOD  nudvos  mine  exploslTe  fonv 
banoin  «ach  concave  on  lU  ficr;  coune ; 
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rorauB  seiBHCB  hhtisw. 

Ardi  ahore  sn^,  autum-Ukc,  tbey  riM,- 
Coactntric  oiiiiopirs,  coiuctic  iiItieiN" 


Mr.  Wraynoticcd  thnt  the  hraiicliea,  or  jots,  proceeding  if-i , 
the  nucleus  alternated  hi  brightnesB.  The  npjiapenfc  left -;- 
mnrlced  A  (ns  sttn  iu  an  inverting  telescope),  whirh  ¥raK  v.  n 
briy;ht  on  July  1,  afterwards  bcmine  Jilmost  invisible,  tlie  <itlierv 
i-eiiiaiuipf,'  nc«rly  uf  llif  «ame  liistrf.  On  July  11  the  ht*d, 
which  had  hitherti)  bi'i-ii  of  a  irgular  jinndinlir  fifrun*,  booimf- 


narrower  an  it  jriiut-d  with  (ho  tail;  the  part   It  in  rhi"  «l;clt4i 
(ivhieh  was  taken  with  my  telescope  of  -ij-iiu-h  aperture},  v 
uinch  brighter  than  the  uppouite  Bide,  and  tili^blly  convex. 

Tlie  reanarhflblo  increase  in  the  h'nglli  of  the  tax]  \it*tw< 
Jqiio  30  and  July  -V  may  Iw  considennl  iis  asloniiding,  evini  in 
thJH  niarvelloim  cliutH  of  olijectw.  Sii'  J.  ilentcht-l  rou.sidcivil 
the  length  of  the  tuil  on  iho  former  evening  i\&  Sif,  whii'h^  at 
the  then  dwt,iiieu  of  the  cometj  would  be  about  0|  tiiiilions 
uiiloa  iu  leuf^li.  Ou  July  V  ho  considered  it  as  80^  in  lo: 
or  the  actual  length  would  bo  about.  27  railliooB  of  miles 
phenomena  which  wero  going  on  within  the  canopy  of 
termed  tho  luminous  sector,  or  fan,  were,  it  is  true,  ou  a 
gigantic  scale;  but  what  prodigies  of  creative  force  and  enerjrr 
were  ovou  there  evoked  f — the  "  pellet"  uf  concentrated  light 
(as  it  was  designated  nn  Juno  SO),  ciUled  the  nucleus,  a  few  days 
later  tlirowing  up  mighty  colnnms  of  nebulous  matter  towards 
the  mm,  forming  a  dome  of  iuconccivablo  girth  (socno  36,(K>U 
miles  IVem  tho  spot  it  sprung  from  ami  cnvelojiod),  and  then 
flowing  Kilently  Imckwards  nnu  adding  millions  of  miles  lo  the 
milky  iruin  fullowiug  the  meteor.  \Ve  can  only  lUKigine  some 
cloud-Uke  formation  of  cJttreme  tenuity  to  be  capable  of  tJbese 
Biiddcn  cluingeR,  and  even  then  under  the  influence  of  some 
orerpoworing  force. 


THE   OBUT   COICBT.  115 

It  may  be  mentioned,  in  conclnaion,  that  no  signs  of  polarity 
oonld  be  perceived  in  the  light  of  the  comet,  althongh  experi- 
meaited  on  with  the  moat  delicate  instruments  by  Sir  John 
Herschel.  NeiUier  could  the  slightest  image  be  perceived  on  a 
hi^y-senaitised  collodion  plate,  ^thoagh  Mr.  De  la  Rue,  who 
eMeaTonred  to  procure  it,  was  able  to  obtain  it  in  the  case  of 
Donati's  comet  of  1858. 

lliQ  comet  is  still  visible  in  the  northern  heavens,  although, 
Erom  itd  great  distance  from  the  earth,  powerful  instruments 
mast  he  nsed  in  order  to  catch  a  glimpse  of  it.  Its  distance  on 
Srat.  'IS  is  205  millions  of  miles,  and  it  is  situated  at  R.  A. 
Iw.  9m.,  anil  48°  ir  of  north  polar  distance,  according  to  the 
ig  orbit  which  I  have  calculated. 
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THE  PAST  AND  PEBSBNT  LIFE  OP  TOE  fiLOBE* 

rrMlE  balMj  of  tnAD'ii  (lmnii«-))btce  ntnjt  alw»y»  ba  to  Mm  ii  tobjciet  of 
A.     il««|)  intfrml,  nut  only  io  so  fiir  iw  it  ooQCenw  th«  beoclk«itt  dttlfps 
rM)i]  ojwnitiona  of  the  Craattit  in  preparii^;  it  (or  his  rwvptiun,  IM  aXta  u  i 
]l<le  ill  llU  tjiHiilations  upon  tli«  pr>btili]e  fntare  of  his  mce. 
Our  mden  ttrf,  rloablkm,  wcH  aintiv  tbat  AtK  sxn  nuions  tlietmeB  wiA 
mpHt  Ui  ihv  dungM  thai  todi  {dace  in  the  HUth's  cnut,  iind  ia  tbe  natun 
of  the  lirin^  fonru  upon  iut  hdt&op,  before  the  advent  of  man,— iheorki  Uat 
Iwvi'  th'i'M  iiniri»cly  (IcImIciI,  with  coiuidrrable  acrimony,  in  consequence  ii(_ 
tbnlr  limirinu  ii)>i)n  iimlt«nt  connected  willi  tlieolo)(ictil  Miff.      SoDM'  ot 
NiuilfnU  'if  till'  Mrth'H  hixtur^  fnt^^rtaiii  the  conviction  lliat  tbo  iilrBUi  vhic 
«oii>titiit«<  it«  pxtcnml  vrtutl  won.-  former]  ut  ilL<(tini.*t  inl^n'alo,  uncct^fliDgi 
MtiUirr,  nnil  tlint  lit-iweeii  cuJi  such  int^rral  there  was  n  violmt^raUcljm 
(lllt'mlly  IV  "wwluni;  iluwii"-  a  (Mujfi:,  in  fact),  vhidi  (leslnijeil  all  tnisnf 
iirjtniiiRiitH.  aiiiiiiJil  iuk)  vo^Utble,  then  ftxistiTi};  upon  \i*  iiurfarvf,  ami  tb*t  i 
coTtiiilcld^'  WW  cntiLioii  fulluwc*!  Lhui  violent  diiltir1iaDc«  in  tuture. 
tliMir)'<<f  >iu^iK«ir<<  lUmtntctionN  nntl  rf^ rtuitiinui,  wi  it  were,  finds  1uvMir«'i(i 
tliinc  who  iMlli<'r<<  bi  tb>i>  lit4^rnl  iiitpriJreUlion  of  tlu*  Book  of  Ovnwis,  aiwI 
lln-  Uut  orMtliuii  tlicy  Wlicv^  in  lure  Iiwai  the  one  ref<^iTe<l  to  in  the  fin* 
ilitijiliT  (>f  \hai  WnAi.     On  thv  uUier  hirnil,  thcTo  are  tUuse  who  b«lio<ro  thit 
mitim'  ItiLa  \n"'n  )>iiniiiinii  a  HtiwLy  luid  uniutemipled  oourm  for  agf*  of  agn, 
anil  thiit,  wtlJi  the  i'xn'](ti')ti  of  locnl  cruptioDH,  nulhqnalce)!,  aai) 
nich  «•  «v  hare  known  within  tho  hi.<itoric  period,  the  chani^  in  iu  sar 
haw  horn  (lie  iv*nlt  nt  ^rniliial  (le)Kwittons  in  ila  »t*a  and  lakes,  and  the  • 
■ulMiflcnoe  mimI  iii>1m,'Av»1  uf  ibi  txinlAncnt*  and   inlands.     Tfarwc 
b*)i4<n'  tlml  tliivp  luw  never  b«i?n  n  decided  braak  in  the  deretapmeDt  of 
Wj^lablx  am)  uniina)  Vingiioina,  Imt  that,  affected  by  vonoas  CMUes,  tndll 
riMttfpw  in  vUmate  aoil  tha  ocn^tions  of  the  avrfiwe,  tlie;r  ha\-c  gone  on 
provim;.  not  in  Iho  •nw*  of  heoonuiif  pofMt,  f<v  all  jilaato  and'aninuJa  I 
\ttm  perfdM  tn  thvir  aiUfbtna  to  Uie  txtenti  wnM  by  vhirh  tVy  vm 
mimMndcd,  bM  riailg  in  the  vui«ty  «ad  cnnntoTJ^  of  their  cii)(bu  anil 
AiikhImul 

Th«n  an^n.  woh  af  oar  R«d«rn  m  haw  b»Mt  iaduoed  lo  Mke  a 
iiilorml   iu  lime  qiwatioM,  nKD  knov  that  ataooipt  the  adTocstw  of 
thtury  <if  i.-—  >■■-!    '""'  -mnrt,  than  Me  son*  who  hdierr  that  toA 
l"»  I  rcaUon,  iha«  ia,  the  rmH  «f  »  direct 

-•1  iV^ni  Ufc  «r  Um  own.-    By  Ihirid  Pfe««,  F.< 
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of  tb«  baud  or  Providvnce,  which  im  ttma  lime  Ui  tiiiie,  in 

vx  wiih  thr  "'tfiMging  eoDilitioiiB  ot  the  nrUi'a  anrfiwe,  and  a  preocn- 

dc«|i&,  ocaUd  naw  tTpec  of  nnimitlii  known  to  u  m  qNciw ;  wfaiUt 

arc  of  opinion  tlwl  no  such  inUrposition  has  taJteo  pLw)«,  Imt  ihnt 

tbo  oporfttitn  or  an  unViiown  Inw,  on*  iii>ociM  hM  b«eii  converted 

Miolher,  Mid  a   hiEltcrr  one,  dunn;;  the  dereilaproeiit  of  the  tmhry^  of 

Hod  a  Lhinl  Kt  of  oUerreis,  foUoving  the  dodri&M  <^  Mr. 

•Uhhutc  UiD  varitttiuD  uf  apeoin  to  attnut  phjnioil  csdh^  nmely, 

that  it  b  owing  to  the  Ga|«ai^  pomiBHed  b;  HMiia  nutiriduali,  of 

IhemselvM  to  the  chnnfifint;  ithysicai  conditions  by  which  Ui^  mre 

llib  tB|inbilit]F  in  b«li<>v«d  to  havn  HriMi-ti  Enuu  noioe  mccidaatMl 

ID  tlteir  cstvroul  or  int^nud  structUTX',  uot  of  sufficient  valoo  in 

individual  to  nwrk  it  us  a  dialiiici  apeciee  or  erm  rarietj.  but  a 

rity  which,  nvcumukting  in  ifuc>ee«diBg  gvanaUon*,  caiucd  tiw  poaM*- 

^)Bn)[Ui  Id  aaatiiue  a  diflen-nl  type,  and  beeome  fint  qiaedfaa/iy,  ud  at 

ily  dislinrt  from  their  aiMoatdNL    Such  aniroitla  ■»  did  not 

theae  peculiuhtim  UiaI  titt«d  thorn  for  iht  **  kItukkI*  ^^  cuatenoe,'' 

di*td  u«t  (aooonliiig  to  Air.  Darwin's  theoij),  ami  (c^ve  pbuM  Iw  Uioir 

iuvit«  coocPiiort- 

fora  «tat«d,  th«  thoor;  of  T?peated  dcatfucUoni  and  i»-onatian  bu 

to  by  auuu:  llu-vlugiMU!,  aa  corruboiatlvu  of  the  bihUoal  sooooBb 

tik*  butii'ft  creation  j  and  now  we  Imra  lo  odd  tJut  the  tlieory  of  pngraa- 

fe  d««clopiDCutf  wiun  l&bm  tgurt  Jnrni.  any  imnudMCi  iut^jjumtitm  ef  At 

r,  iuu  1)veti  cngetlyMneedbytbe  ao-calltd  iab»ista,at  «vid«n^»  in  fitrour 

'  u-iii't«-     It  tP,  tbvnhn,  OiA  to  he  wondered  at,  if  the  diwniwion  of 

ppoditv  tfacoriw  ebouli]  oflou  linvc  been  conducted  in  an  uscfaantablv 

inly,  howpver,  without  i1k  ali^teat  ehow  of  jufltic«  or  ictuan ; 

tncc  to  tho  opinioiw  «f  niitumlinta  rcreab  the  bet  tlial  they  haro 

ra  tii'ld   >|iittf  irrespective  of  theological  belief;  umis  whoae  vienit  ar4> 

Itemliiiiii:,  mtill  ailvucnting  tho  theoiy  bf  rep«tttcKl  catacljions ;  whilat  vtaaj 

I  an  in  other  rvsppcta  nmiplptvly  uri.hodux,  mn  to  he  fnand  unonifol  thi* 

looa  imrtiiauK  of  the  tbeoiy  of  jirofjreaxive  derelopnient  through  aecoudary 

The  niajorily  of^wd  and  thouKhtAil  tura.howcnT,  are  bcgtnnijig  U> 

:  tho  iiiiR^lion  fraia  a  diflcrcnt  point  of  viaw,  and  to  bnlow  upon  it  tbiui' 

RtiKiiit^  Hlifiitmn. 

■  r.tu-d  fontuTM,  the  bistoiy  of  the  post  and  pracot 

:   roiiukiilic  inl«R«t  and  inntnictivir  lenons  ;  and 

1  of    aetiittg,  as  it  liss  done,  oh  a  kujjlxivir  to  tbc  i^otant,  mid  a  bono 

■tioQ  to  rival  tkeolof^ans,  it  is  in  n.':dity  one  of  the  uioat  iui)>nrlaiit 

RUrnui  pm«nlc(t  by  tbi:  Dvity  tvt  the  vxiTcivo  of  mou'ii  noblest  facultioB, 

i  M  Kich  vc  rMommend  it  to  tJio  uiiisiiltnitiua  of  uor  nadon*. 

Ur.  Pago'a  book  kods  the  novices  (or  f>vcn  the  vc-ll-infonnnl  reader) 

Uw  preaent  life  of  the  ^tob«  buck  into  the  distant  paat  and,  in  com- 

■If  speaking  papiiUr  liingiia|;«,  relat«a  ita  utory  up  to  Die  Iiuttoric  rta. 

nevar  wandere  into  upMnitiitiiovi,  ii'jt  duet  ho,  on  Uie  other  hand,  Imvo 

I  of  acBaitnt  thi?  lUveX  nwiit  and  iliU-dcbated  diaoOTeriM  ;  indoed,  iw  k>Dt) 

I  Ui  aficoatit  is  iMvnitm,  hi-  Es,  a^  be  wishoa  to  be,  fidlbful  to  the  task  ho 

udertakcD,  and  haa  fiilfiUed  it  in  aa  aceunto,  ogreabh),  and  revcRnI 
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AHIuxigti  equAlly  dniRMiit  to  he  tnilniuwMl  in  hk  Kvipv  of  UicotwuoM 
nf  others,  he  is  here  nob  m>  ■ncr^wrnl  ;  for  wliibt  ho  kyti  it  down  aa  bi»  ofm- 
iun  Uut  »tl  rantml  thiokers  »n  not  only  mttlM  lo  n  fMir  hmrinK,  tmt  thai 
witiwal  Uie  oxpmeion  of  their  varied  thwriw  and  even  hjT«ithCTe8,  we  ftbmiM 
newt  arrive  at  tJio  trnth  ;  und  whikt,  in  une  pifiw,  hv  dtKlara  Uut  **  vcieiKD 
hud  tis  own  tine  mid  limit  of  lm[airy  "  (iircfqiMliTB  of  iheulogiaJ  bciieO"  7^ 
in  aoothcr  yiaii.,  vhnc  his  ricin-^  are  nt  riuiitDCL<  with  iJiono  of  other  in- 
i|iun^n(,  h«  cannot  r^-fmin  fiYim  KtagniAtinng  the  Ifttlor  as  *' iiwKniftliitic,'* 
und  ct'iwiirpM  them  fur  not  inlrmlncing  the  n-ligioiu  rienicut  into  tMt 
tnvwiigatiouB ! 

We  merely  inrnlian  this  uh  prrtoDiowdifRnill  it  in,  cvm  for  tbonwbodd 
not  wiah  to  be  n^ud«d  m  pnrt)K\m,  to  \ny  vt'lc  tlu-  lhr>o]iigical  lawMU.  whI 
MX  An  tfxnnipio!  to  hn  «voidi^il  hy  thiwn  who  appronch  ihc  Bnbj«><)t  vith  •  vafa 
to  dcri^T  full  bcn4>fit  from  Ihcir  inquiries. 

Oil  Uie  whole,  however,  the  untbor  dealit  with  the  snhjeci  in  a  liur  aiut  ir 
iwrtiid  itiaiintT,  And  we  nToininend  all  who  dtwire,  wiUiotit  much  eBvrt 
espt'iiditiin*  of  time,  to  become  acqUAintcd  with  the  fai^tor^  of  the  |^uhe 
iU  living  drnixens  hu  fiur  oa  it  is  at  |>n««it  kiiowti,  to  coneult  tho  pagH  of 
this  nlilo  mid  iiiirrwLiug  work. 

Thij  will  find  its  tt^  populiir,  ilip  mow  nbitnue  t«hiiin»l  tcnn»  briiv^  in 
erery  n(>e<irul  nae  explained  ;  Uu-  ilUu^raliont  tceanu^,  urti>iicajly  drawu, 
And  well  enj^Tcil ;  the  lyfn:  clmr,  and  fre<e  ftoui  errvrx,  agrv^eablo  to  nad, 
and  in  bannimy  wiUi  the  other  adjunct*  of  tbo  volome. 


A   GOSSIP  ABOUT    DOGS.* 

Br  K.  JBWR,  r  J.& 

WHO  will  not  he  interested  to  he»r  freMi  tidings  eonoentiag  mnn'a 
lul  coinjwwon  niuongct  the  lower  antmiCB  1  Every  bowekevper, 
ereiy  Bportuiuui,  every  child,  knows  lua  worth  and  can  afford  him  a  share  <if 
lib  affection. 

The  pnpenaity  wUdi  dogs  hare  to  attdch  tlteiOM-lves  to  man  ia  a  remar^ 
nblo  cirwumstattce  tn  the  duinctrr  of  lliia  aniiaal.    Povirty,  nidtiiMa,  nhwiac 
niitl  ftvrn  imkindiieni  and  m-|{fr<-t.  do  not  diminish  the  love  aiid  fidelity  of  I 
poor  i)(if(  lo  hiB  iivMber.     When  StAnisUus,  the  nnfortunate  king  of  PoUnd,"^ 
WM  writing  to  hia  dniighter,  he  told  her  that  Tnstuti,  his  coupuuou  to  niis- 
fortunr,  Hokod  his  feet,  thiia  showing  that  he.  had  stitt  one  Mend  (his  dog) 
wlw  ituck  to  him  in  his  adversity.    8ir  WAlt^r  Scott  Miid  thfkt  he  wvnM 
lieltero  nnythinx  of  a  ^o^,  *nd  indeed  their  Bi^;Kity,  extnordinnty  nptitu 
in  learmnft  not  only  Irii-kx  but  to  obey  the  wialtea  of  their  maateni,  their  B<]eliiyj 
connm«,  and  watebfulnm*,  ftiUy  t^titli-  thmi  to  this  i:ompUment.     That : 
tlofp  haTe  ftn«l«r  anam  iumI  i|iuibtie«  differing  from  others  need  out 
rknd.tc.1.    Souw  wSI  learn  readily— Dtlwn  not  at  alL    Let  us  gitv  an  instAlM 
uftliM.    A  kdy  bad  a  pretty  tpaniel    She  tried  repeatedlyaiM)  indpfatigahly 
lo  tmcfa  him  io  Ug,  but  all  her  efforts  w«re  in  rain.    One  day  her  aat. 

t  iWw  and  Sportinp  DogB,"  by  John  M^yridL    Van  Voowti 


«bdi  mu»  vftpwvntly  tuifajt  vn  bcr  nig  nrw  h(*r,  pUcc<l  hrrwlf  bj  (Jip  ajilv 
■uf  hrr  4iu|ntl  <lo^,  nnil  flliowr-l  hini  wh.iL  he  nut  rti|uit>'il  In  ilo  by  l^-gyiig 
|kmctC  liiiv  «aft  •riisc  i'iiiilr-ut4>€)  with  «  »Miil  vf  uilvlUgfjicv.  Thu  K  n 
I  cnriifiM  Rtict'thrtft,  notl  it  is  a  (wrfwtly  true  oor. 
-Tbm  book  bnfon?  w  oonUitH  mora  iinefiil  hiata  for  t^  nuHugcnrnl  cf 
,  bntli  til  th«  flrdl,  the  boiKc,  or  ihu  kcnnt'),  Ihiui  itii;  nimiUr  woric  ire 
^^ii  '■Hi  tdtit,  U  oaabtiin  nbo  sonic  iaMroBtiiig  feels  on  dn^  nUwiin^. 
'liaagrbB  of  tue  to  tbowi  wbo  may  chfinoe  to  Iom  one  uf  Ukm  fiulUU 


wnuld  »})paiir  tbil  lh«  mmt  corcfnl  wuLghtntr  on  Uic  put  of  Uitr  owner 
'  irill  waoK^y  jmtnoi  «  <log  beins  iitolen  in  the  Urecte  of  LondoiL  if  Iw 
Itkw  lua  oj-ra  of  U*  ilnj;  for  r  nioiDrnt,  iip  finds  Ifaat  it  has  (Unipppaml, 
tad  hi  tbil  wbjt.  Tito  lliivvn  &»  in  Imgric.  Onr  wmlkK  ahout  htty  pocM 
iif  thr  uwntfT  of  Uir  ilng,  nnd  drop  eiiiiill  |Hrcu  of  boiJMl  livvr  odJed 
"tintr."  IV  'Idg  BatimiUf  hfft  itrtand  hio  miuter  to  tat,  it,  whni  the  «««cin«l 
ttiief,  ((eitrntily  tlrt^mtl  an  «  n»|m:tAtile  mt^Juiiuc,  « ith  an  u]irun,  cvtvhcs  hitu 
rjncklji  up,  cuTi'n  hiiti  with  hia  aproti,  fiu<l  i-mlly  wulkt  hy  Ibe  ouucr,  %U», 
«Wii  1h<  luiaMB  llw  tU^,  iterer  drmuis  of  euspecUu^  aayvOK  wbo  it  nul  niiintiig 
■wiy. 

A  doig  i    '  11  (lojfHrtfAlere  even  if  he  wmn  n  cImiii  whI  KtlW,  if 

br  iaeatt  '  m  pcmoo.     A  gvnUmiiin  hiitl  a  vtiUiuMt  Affi,  n)ri«h 

bad  hnn  twirv  otolni  iiii<l  brought  Utck,  and  whi^  hiit  inMstrr  ilet«nuijird 
Ofvrt  lu  tnist  nut  i>r  Uk  hwiM  npiiu  withoiil  a  dmiu.  Ht^  wa."  oik  <U]r, 
bmtnr,  arat  out  t»  walk  with  au  Irish  mznuiil,  who  c&Jiii'  b>i<:k  vilhoal 
tnn,  (VclarinK  Oiat  lhi>  dof;  had  ilippcd  hia  brad  Ihmii^i  tbr  cttlEar  whrti  h« 
«H  nut  liHikJn^.  Hh'  dtij'  wm  Id  a  fpw  diivs  brc-U}<ht  ImkIc,  and  liiA  inaHt«r 
[•gun  miuinuml  hiiii,  iiutkiitg  it  ii  tutidittifn  of  hta  doioji  >u  tJlM  Uic  Uiipf 
dMmUi  trfl  liini  how  thr  t\n^  luu)  U'cu  xlijloii.  It  UiMi  ai>]Niu(Hl  thul  bis 
"Cmtoi  bad  stoppvtl  to  Jwok  ii(  wiiiie  of  bin  cwinlTyinpii  nh>iiihnu  iho  *lr<«t, 
•■ai,  «bi]p  M>  doii^  ODC  liiicf  lud  held  (iiu  du-^'o  cJiaiii  with  vue  hiiiid  io 
untaic  tbr  iPidliuu  uf  thi.'  ihr^,  wliilu  with  tlio  other  1h-  iiifilid  bin  (.■vIloTi 
n>{i]R-d  hifii  in  hut  ix-al,  and  then  pointing  to  his  iMinpaiiion,  whu  mn  itwvjr, 
Iw  laid  cbc  uTvunl  ihal  tfar  fclhtw  h»d  juKt  Ht4>k-n  Iiin  do{;.  who,  ofooume, 
|«mrd  hiln,  Wvin^  the  aniiiul  in  thr  potM-Mton  of  the  other. 

IV  wntrf  "f  UiiB  Artiele  hud  a  fitTouritc  terrier  called  "IVlcr."  llr>  bmnglib 
biai   witJi   faini  U>  .t  I>nii«'  b<;  hiid   taken  tii  I/<wit  Brrki-lry  Hln-rt,  Portnian 
■If,  III  *  i'k»*«  nirnn;je,  the  d«R  ne»rr   hnvioK   been   in   LnniVin   before. 
tbr  •rrvant   «aa  imbMuliDg  the  carriaji:).'  the  dog  wan   niim«d,  and 
hem)  of  hitii  for  toorv  than  a  fortoi^cht,  iilthuii]*h  bAndbillB  wem 
'  'flrn!       '  T,;^  a  reaard  for  him.    At  the  end  fif  th;it  time  the  dog  rn&bed 

aui  ii  '    jiiiti|ied  lip  U>  his  iiiiuiLcr,  And  showed  crery  tign  of  joy.     Be) 

liWvTrr,  hMikit)  ihiii  aitd  fllnrvrd,  aiwl  had  n  pieof  of  rord  uttarbrd  to  hix 
luftu.  Ilv  Iwid  )!vi<bniUj-  )Hc:»|ied  frvm  tb<-  iln|^l«a]i>r><,  but  bow  he  found 
1<B  »y  back  Ur  a  baime  he  <,vuld  ouljr  have  be«ii  in  for  a  moment  is  not 
twijr  to  he  Bcconnfod  for. 

IVrfaaf*  unoncrrt  tbt;  diffrivDt  brrods  nf  dogn,  the  ficolch  ooDej,  or  abmp 
'%■  ^-  ihi'  pahu.  wlu'lhiT  r.>r  inti'lli^^enee,  |iiiticnoe,  or  liiHity.     For 

Mj:  '  in  till'  [h)(hlt>nii>  of  .S4»thiud  Wiv>  h'ft  in  tlie  aotitary  vliar)^ 

**  ■  itack  III  -Imh-is  whuJi  Witx  fwduit;  in  a  fi«)d  wpnnilcd  vuly  by  a  rained 
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wftU,  full  or  wicl«  gaps,  from  «  li«M  of  jmug  oom.  Tlw  don  hkl  tor  mm 
Ubm  tdtpu  bii  liUnd  uo  u  hillock,  IWiii  wIihdoo  ha  wold  orolook  Un  wMt 
field,  and  rheok  any  attempt  uf  Lbv  ibi-op  u>  iDtniclo  OQ  Uu  conificld.  U» 
rotniuticil  ptUieiilljr  auid  watchfully  at  his  pa>L  fiom  the  cmriiflrt  dNVa  W 
tugliLfiill,  And  liroughl  tbc  dock  h«.>mc  in  iha  erenin^  on  hewing  du  ihrill 
wlibUt-  <if  bin  niiuil<-r,  who  lived  nearly  a  mile  oil  Miwt  wc  not  ftdmiiv  tlio 
^KtnwrdiuMiy  uiWUi^-nw  ftud  the  tliict  mzum  of  duty  sbowu  by  this  &it^ 

We  uii^ht  iitulUp!;'  Muiilitr  examplM  to  a  gnat  ext«nt ;  Imt  let  ns  coodndi 
thii  notioe  of  tbv  00IU7,  by  mpposiiig  him  to  hsTc  been  tbe  coiatut  eon- 
puiion  of  tonw  old  fihejihenil  thrnii^  inui(y  a  ■wtny  day  of  nin  and  frott  oad 
UMW,  on  th^  iiMtjhlMxiring  hiUa,  gathering  tbe  aeatteted  flock  wiUi  poHerong 
industr)',  ititd  rH?civiii^  the  rvwaid  at  Us  exertion*  in  llic  approbutton  of  ti!« 
iiHWt«r.  On  mtuniiii^  to  Uk  humble  ootiage  at  uij^ht,  h«  pMrtnkcM  of  tlir 
"  ihcpbenl'ii  vcuity  Inrv"  and  then,  coilwj  up  Wfora  Uw  flickeriuu  li^  uf  n 
f«w  (wUwted  stidtB,  cold  tad  fthircrii^  with  wet,  bo  u««km  to  i^nct  ki* 
ummtr  at  tlic  fiiM  gUnuuciing  of  morn,  and  is  ready  to  renew  bia  toik.  Poor 
dog  ! — it  is  iupoaubUi  not  to  luve  and  adniiiv  yuu. 

Bnt  wf*  have  not  space  to  enninemto  the  diftrent  breeda  or  rarietiti  of 
dofft.  Oiir  author  noucea  Tciy  unuiy  of  then ;  but  tlio  diief  Talue  of  hip 
bouk  cucuiau  iu  kb  hitita  for  0»e  proper  management,  tfwntng,  aud  bmeding 
of  tkvni.  Ill  thv»e  rci>pn:U  the  work  b  in^iduahfe,  and  al»o  Uja  receijds  Iu 
vurins  or  prev«nlins  liic  diw-ae<'ai  to  whicb  doga  are  lial>k> ;  we  can,  tfaerefiiNT, 
aafrly  renunnit-nd  Mr.  Mvyrick's  work  to  the  attentiou  of  our  readen,  feetiag 
aur"  that  it  will  oqiialty  gratify  and  instmct  Ihem. 

Th»  work  b  nkely  got  up,  iJio  Ij/jm  d«ar  and  pleaaatit  to  rt«<l,  ami ' 
hituhmg  plain  and  itron^     Of  tlw  iUtutratimu  we  oui  w^y  nothing,  for  itvf* 
are  *'  conr<|Hcuotui  W  tbeir  atMeooe,"  a  oiniaiitttdiM.-e  to  W  regretted,  for  a  few 
good  woodmua  of  liie  rangiu  breods  would  Iiutv  added  owaidotmbly  to  tlw 
ial«r«at  of  the  wodL 

We  cannot  close  thU  notice  without  txfuauag  our  obligKtioo  to  Mr.  Van 
Voont  tot  hit  grna  oxcniom  in  cho  canao  of  natotftl  biaioiy ;  for  he  haa  done 
IU  uudk  to  inonioW)  ha  progreH  aa  tbe  able  authoa  who  hHve  addreated 
tJto  wnrkt  through  hia  medium.  Who  can  forgei  TanvU'ii  "  Britudi  Buda  ■ 
Fi»h»a,"  helTf  ••  Rnti»li  Qiudnipetbi  and  RcfAiW,"  Forhei's  "  Britiah 
Babea."  S<'1))y'8  "  Konst  iSvea,"  and  KewmJio'*  "  Fvma  and  IwecU  t ' 
with  many  f>thi-n>,  too  nuiiwrutM  t«  be  mantioiwd,  will  remain  aa  men 
of  hk  auccmfal  laboun  as  a  pul>liaher  long  aftn-  be  haa  puwd  ftm' 
aaooffM  HMO.  W«  oobM  h^  much  ntorr  in  ha  prdae.  and  we  IW  mn 
IIkI  Umw-  (ew  word*  of  reoognittOB  will  m^t  with  h  liMUly  ayoip*^ 
ftMMifpt  vtir  rwden,  to  wluiu  Ua  viotUtnt  work*  ars  known. 


tlm  (%anWwi  BiMtwy  «/  m  Cmdh.    By  PaormoK  Paraoat.    Edited  by 
WiuuM  (^poKs^  F.CL&    GrittndiCa. 
InUnded  Aw  yooas  fc^^UMs.  tu  lAam  U  ia  vdl  a^tpled.  aa  an  i>ta»= 
t  H  the  Hady  irf  nhiiwlMiy. 
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lAMetBal  OLmutry.    $jr  J.  R  Boiviu!>,  F.aS.    EdlUxt  by  a  L.  htjaxxu. 

LoRgiuan. 
Thu  book  ia,  •trictif  tpeaktnp,  &  "  Muhia]  of  Chenitca]  AiuJTvis"  find  iwt 
L  a  worlt  on  **  pMclical  HThfiiiutrj."  It  is  miiahle  for  U-ih^wm,  who  will  linri 
H  it  Tkionhlo  in  thf  pirimnUoii  of  lecCnrm.  TIiuhc  vrhn  wish  lo  mploy  it  for 
^^MtfCUlian  will  onlj  be  able  to  avail  thoDHlrea  of  the  tint  aad  Koood  parta 
Hihr  IM  pnpoae. 

Irm :  ilt  Bulorp,  PnpirtitB,  and  Pvoema  V  Afm^fbodtK    By  Wiujah 

PAiRRAiiur,  CR.  Ac.    Black. 

Ptatfmor  Hum's  pnppr  on  '*  Iron  and  fit**],"  in  the  ptxuMUt  mimlwr,  may 

L  Mrw  aa  an  inlr<>>tnctjon  to  this  iiMfVil  little  roIuni«.  Althongb  of  a  uHunthat 

iladmiicml  cl>ancl«r,  it  u  bjr  no  nrnun  dry  T«adiim;,  w  well  illmtral«(l,  and 

'tantaias  »  Uip<  amount  of  ruluabic  infonnalion  conwoiiiii;;  the  ingst  umM 

metal  cBiplovvd  by  man. 

In-door  FUmit,  and  htno  to  yroic  thtm.    By  Z.  A.  Mauno. 
Siaitli,  Elder,  &  Co. 
LadtM  of  ia«to,  who  AeetK  to  Adam  tlu'ir  hoiuM  with  the  boauliftJ  pro- 
■etioaa  of  nature,  will  find  tbia  Uttlo  book  lueful  in  aiding  tbem  to  do  to  at 
[annall  coL 


n'ild  t'lmem  vvriA  ifolioc  By  Mrs.  LjkKKBnvK.  Willi  lUiutntiouB  by 
J.  R  Soverliy.  Hiutlwicke. 
Mr.  lAnkcater  liaa  ptoduood  a  ruliuiiv  whldi  will  be  found  of  seniee  lo 
:  b«guuivn  in  the  atndy  of  botaDy  ;  and  Mr.  8owi;r)iy  haa  renderud  it 
■oat  attracliTB  by  hi*  wlU-xpfTitwi  illiL'tmlinw.  One  fcaturv  of  iipccial 
iatenrt  is  tbe  infonnation  which  it  conlnina  on  the  usea,  aa  well  oa  on  tltt 
diiriiigBlahiBg  featurai  of  tbc  ptants  dmcribcd. 


BriUJt  Dirdi  Egt/*  and  Hait,  pofnilarl]/  deBcribed.     By  Kkv.  J.  C  Atkiksok. 

With  Colwixwl  IlliMtnitioDN  by  W.  S.  Col^ituao  CftccouipMiietl  by  a  '*  Synop- 

tiod  Tn14v  ut  BhCisb  B»etUiit;-Bi(ds,  Ncstfi,  and  £g)^"— (333  in  iiuinber). 

BoDlledgi.'. 

k  JLa  d^At  Tohimo,  vnj  bcatitifnlly  iIbRtTnt<^  —  will  he  appreciated  by 

eolUeton  of  binW  eggs,  and  may  1>e  read  with  profit  by  tb<Mw>  who  deaire  to 

know  ■btDPlbing  nf  ibr  nniitliolc'ttj  of  thw  country.  But  Lli*>  sityk*  in  dt-fi^tivc, 

aod,  %-v  regret  to  Bay,  Kuuiewhat  chnrocteriatic  gf  (!«■  ciin?li'w  oni*  whitli  Tery 

■iQf  of  tiw  KieDtifio  writ«re  of  tti«  day  consider  themselves  licciu^d  to 

adopL 

SM-Sidb  JHnnity.    By  the  Rer.  Bouert  W.  Frakbr,  UJL    IUlutnt4^d  by 
Uaraphrvya,  WolA  Andtvwi,  &c.    Hogg  ft  Sons. 
I>  wrf  tt  ooDeotion  of  Benuons  oa  tb«  title  would  indicate  ;  but  a  biuumMa- 
blw  aooouni  uf  Ifae  geology,  botany,  mology,  lad  meUnnlt^  of  tiw  abons 
if  Gnu  Britain. 


122  POPULAB  8CIINCK  BETIGW. 

Ledura  on  Natural  SiMory.    By  R  Jesse,  F.L.S.    L.  Booth. 

This  little  book  is  what  Mr.  Jesse  no  donbt  iiit«aded  it  to  be — a  gotesip  on 

HeTenil  subjects  connected  wth  nattirol  history.    It  is  published  with  a  veij 

pnusewoithy  object,  viz.,  for  the  benefit  of  the  Brighton  Sailors^  Home,  and 

deserves  a  large  sale.  Young  peiBone  of  both  sexes  will  find  it  rery  inteieetiag. 


Marvda  of  Pond-Life.    By  H.  J.  Slack,  F.G.S.    Groombridge. 

"  Is  intended  to  be  no  more  than  an  introduction  to  an  agreeable  branch  of 
microecopical  study,"  and  as  such,  will  interest  many  who  go  in  search  of 
animalculn.'. 

Works  of  this  kind  are  now  so  plentiful,  that  it  is  time  for  popular  micro- 
ecopistti  to  employ  their  pen  in  the  description  of  one  or  two  forms  at  a  time ; 
illustmting  it  with  acairate  drawings  of  the  detailed  stmcture  of  the  objects 
described,  inateud  of  grouping  together  a  large  number  in  one  small  rolnme, 
and  repeating  what  has  been  said  concerning  them  fifty  times  before. 

We  do  not  suy  this  to  disparage  Mr.  Slack's  efforts,  but  to  show  him  how 
vc  think  he  could  make  them  more  acceptable  to  the  general  reader.  The 
work  i»  nicely  got  up,  and  the  illustiations  are  very  creditable  to  the  lady 
who  has  executed  them. 
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THE  UVEHPOOL  AND  MANCBE8TEU  FIELD  NATURALISTS' 

SOCIETIES. 

T  wtmltl  be  difficah  to  dmde  vrhtcb  of  the  ttro  n  efiiecitJnj;  the  grettMt 

AiDMinc  nr  goftd—tiKi  "  ManchMtcr  Field  }IhtunilHt«'  Societjr,"  or  tbe 

I'rrpuu)  NAtutulists'  Field  Clab." 

her  litu  yel  trniiinatt-cl  Um  ><>cotic)  yv»T  at  it*  eUMtonce,  aaH  thmAy 

nditwliT  So<;i<?t.y  numbcR  over  4(X>  nicmbere,  wbikt  ihc   Lirerpool 

of  roaaidoiably  iiidrc  tbiiii  'x*).    One  of  thi-  chief  en\ae»  of  Uteir 

imd  great  pupiiUrily  u  tbc  miniuwion  of  liidjr  mmiben  to  idl  tlwir 

whflbor  in  tho  ojtpii  air  or  in  the  Irotiirp-hnll. 

e  cannot,  in  thin  our  firxt  notk-e,  treat-  in  drltiil  of  Iho  opcmlionH  of  the 

Mdttirw,  but  tbc  taheni  ieatnrmvil]  be  ({-.iCIktihI  from  the  following  iianitltvo 

rf  a  mwtitiK  whicb  bwk  ptocc  by  ummKrincnt  Wtwvi*M  tlur  wwubors  of  Umj 

t<*Q  dubK,  nt  k  fine  oltl  ruin  ca1lt*d  Ilogliton  1'ovrer,  near  rrvettra,.  LatiiaKhire, 

•a  EJBtnr^y,  July  Smb.    On  thix  occasion,  the  wcnthcr  hvivg  Bnc  At  Lircr- 

psolutd  niiny  in  Mancbeslcr,  about  3l¥)  ni^-inbcri  Jiml  friends  cocstitul^d 

lW]Brty  from  Uk  T^tnuft  pliico,  whiNt  scarcely  mon-  Umn  4(1  (irnuiiw  [thfl  uinst 

nlMu  workiTs,  of  coiiTw)  <Kt  ont  fnjia  Manoheirter,  and  botb  purtim  urired 

1 1fcf  rrn<.I«zroii«  nt  .ttujtn  tbrvL-  u'clock  in  tbc  iifU-niovu. 

Utn  tbp  wmtlipp  yM>  bniiitiftil,  tiiou^di  nt  lint  a  lUtlc  dull,  but  fay  the 

low  tiHt  tbe  Icwtcn  of  tlic  two  socictio*  h«d  pxclu»nj,'c<J  coortmca  on  the 

•hpe  of  tbc  hill,  th■^  nnn  &hoi)c  wami  and  bri^t,  aud  the  Atmtwpht^rc  bcciunc 

■  Ckim  and  transparvtit  as  rotild  (h'  dnin'd.     AAcr  «>nj»yln};  the  ricw  from 

lie  Towtr,  itnd  sunir  liotdiuiin;;  in  the  wooiU  Urbind  iirid  Im'Iow  it,  on  Uw  l«»rt 

rf  llw  Udtt^  and  a  few  gMitlemt n,  led  by  Mr.  Urin<lon,  the  hononuy  npcnitflry 

4  Uw  ManrJieRt«r  Ftvld  NatiiraliMK,  the  whole  party  awecabkd  for  t«a,  tfafl 

l"den  of  tbc  Liwrpoul  dub—IUv.  H.  H.  Hi^na,  MJL,  and  B«v.  WiUiui 

I     hoHter — liHTinf;  kindly  rt-mnined  to  scf,  that  all  prrpurstiotis  wc-rv  tluJy 

I     «m^tU4-    Tctt  coocbidMl,  nil  who  fdt  no  disiirtscd  ftiijunnicd  Ui  the  (^ven 

ififK  in  front  uf  tlie  Tower,  where  Mr.  (trin'tcrn  itoon  dn*w  uround  him  a  LujtQ 

0>Bi)Hay,  And  pmerrided  to  dcHrvr  an  nddmani^Mni  tbu  priuciivtl  pluDtA  which 

W  bwn  collected  dnriiqt  tbe  day.     He  stated  that  it  vnx  the  ctwt^nn  wilJi  Una 

L  Ibaebator  t'ii4d  Nutiinilu'tit  nlwayi!  to  have  »iK*b  nn  addr«BB,  by  way  of  im- 

Bpadiig  thn  rranltn  of  the  day's  researuhea,  and  ^Ting  an  afTreeable  fininh  aud 

HnaoUtklioa  to  the  nbjeda  rf  the  eicnn>i'>n.     Ihawin;;  attention,  in  l1>o  first 

B|l*«\  to  the  JViu  which  hail  b««n  (;nther«-d,  Mr.  Cirindon  •^h'^wed  thnl  niottt 

"''ike  lar){*  and  c^rmmon  spectex,  while  in  tlieir  >ery  yunnn;  ct^H',  so  d«»eiy 

iBMibfomatnrpfninakof  Koalland  rorerkindi*  (mrniit  ibat  tbeynretleBlituto 

•*  frKtifloatioo),  that  bepmierB  are  extremely  UaUe  to  »■»  deceived  by  tbrni. 
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He  wnnwd  cidl«ctora  not  to  Buppwv  thnl  becBow  they  Imd  kU  *  Lm-»ly  It 
fem.  It  muKt  TiftAn  be  one  of  the  gpins  of  the  faraery,  for  if  |l«Bed  tkn,  U 
ftBhort  tbio  it  wouIdinaUMlcetifaoodcn-rrahwIoverBCTlluiigelM.  ^wamavl 
of  Paif/podtHm pliofopUru  being  banded  ii)i,  the  Icctimr  remiidted  tjMt  tlui 
pbuil  mw  often  suppoo^l,  from  its  iMmn  of  Ifireh-Ivm,  Ui  be  k  lover  flf  beedun 
woodii,  jufft  a»  the  P.  dryojiitnMy  or  Oai-fi>rD,  i>  cominonly  mpiMjacd  to  he  •» 
called  by  reuoii  of  n  prvft-rviKe  for  tjie  shade  of  oak-trees.  Both  ide«  an 
mielaken  oiwb.  Tlic  ferns  arv  rmpii-tivdy  luimcd  nflvr  ifae  two  tne*  bMsaw 
in  profile  (ir  ^eiM»iU  outline  llie  individual  frwuls  bear  a  etrikliig  retentUsilM 
u>  the  prolilcs  of  tho  beech  und  oak ;  so  that  in  those  Uadacmpt  piotBtft 
which  are  often  prepared  by  piniming  down  uossm,  licboim,  and  fenB,  b 
filch  .1  way  lut  to  rtwmblf  forenlK  htiiI  ol)H>f  clenn-ntM  nf  rumi  viewit,  thnw  two, 
the  rhtgapitru  and  tho  DrfOfUri*,  become  striking  and  mdy-nad^  diav- 
iufp  of  tJae  respective  tree*.  In  tbe  li^'iug  ttatc,  tb«  reMmbhuioc  of  the 
DryopUris  to  the  otik-trve  iijaoiiiewtiallmpauvd  by  the  deflexion  of  tfau  ccotnl 
bmich,  but  this  a  no  longer  perceived  when  tbe  frond  u  laid  (Ul.  Tbe  WiI4 
SaifUrrjf  inu  tbe  next  plant  oi^liocd.  Mr.  Grindon  ooaunent«d  on  the  ii* 
t«r«etiuf;  tMl  DtAt  It  wiu  probttbly  lb«  only  one  of  our  native  fruiu  wluch  in 
tlia  wild  condition  luw  ofltrn  aa  good  a  taatv  ax  wlieu  niltivalrd.  Thtf  ajf^c 
betfios  in  the  cmb,  lbi<  plmu  be^nus  in  the  sloe,  tbe  cherry  is  an  austcn  ai^ 
abuoat  juiceloa  globule,  mn  Iscrgit  than  a  pw  ;  but  th«  ntfphevry  ia  a  rap- 
brny  from  Uic  (HJiimii'ucL-iuKDt.  lu  tho  wnoda  aad  ckxtf^  of  South  Lutoi- 
ahirc  it  ia  exceedingly  aLnndiUit,  and  Luge  quontiUea  cf  exoeUeat  (hiit  ooidd 
he  L-olk'Cted  where  the  ruidtf  of  town  lada  allowed  it  to  ripen.  Near  Brittol 
tbe  rupberry  a  a  rare  pLint ;  and  white  walking  once  io  the  foiwt  of  Uwdov, 
near  Vii'w,  Uic  Ivctuivr  wid  liv  nan  a^^'aiu  Hlmck  by  Uic  abeeuc*  of  it,  madi 
Boticcable  by  tJie  prufuHian  of  the  wild  nid-curmnt,  by  which  tlia  old  aoenKoiMd 
fruit  waa lapetaodod.  DoeoribiJi^  the  Cirar^or  Eiiclunura  Ki|{hta]iadK,and 
SMiie  other  pltmtn  vith  naniM  HU^c«tivfc  of  clnasic  Htory,  the  Irctiin-r  poioi 
out  the  ^renl  variety  in  the  {iti'jMur(«  <i])ciiifd  up  to  all  intvlled*  by  Uw  *tu>i 
of  botany,  uluth  «nw  not  to  be  deemed  th«  ait  of  8ow«r«laugbt«r  and  < 
crucialiiLic  nouieudatuie,  but  mtber  as  the  "Qate  Beautiful"  both 
Mtttuiv  anil  into  wiy  mneb  of  thu  best  portion  of  povlfjr,  Utctaltin^ 
uyUiuloft)'. 

VariouB  aptwimeaa,  gathered  by  different  menbcia,  bein^  placed  in  Ur. 
(irindon's  bandA  toberianu-d  And  d<t»crib«t,  the  lecturer  apoke  aft«r  tlie  : 
nmiiiHT  rtai|)i<ctiti}{  the  Wild  TfeHtli,  [IwvliinK  iwpecinlly  on  a  liraorh  of 
ooniiiinn  heather,  or  Callvna  vHljfKwif,  tt  plant  loving  gnat  eoUtadob 
wiled  attention  to  the  vaat  auubcr  of  individual  bhiMoau  tbal  were  cioi 
totfi-lbor  into  tbe  iiniall  apaoe  it  offeied,  nod  to  Cfao  pretty  amuigGi&cnt  of 
miutitf  Wv<«,  which  wet*  diapotted  in  such  a  way  m  to  lentind  U  o( 
of  the  pattcnu  of  oiiuuuental  gold  nL-cki-liaina.     Nothing  in  aA, 
inu  abeolutely   new.      However  aioi])le,  however   iii)^iuow  o 
original,  m  loi^t  u  thu  forms  uod  proportioos  vonuuendvd  theniwlvw  Io 
pereeptiuni  as  beautiful  nnd  symuelrwal,  they  were  slwajn  to  be  foiuul' 
aomewhvre  in  luiUirv,  which  wue  the  etordiouM  at  onoe  of  all  Kn-.i  iiUma  aial 
of  all  vhflioe  ijDaf<er}-  and  dMi^M.     Funher  U>  tll<t>tra(e  r 
diad  the  OMe  of  the  coauuon  Ox-eye  L>ai»y,  the  n-nXn  of  wht^ 
LToaijig  rurvw  on  the  busk  of  an  "  eogiiie-tunked  "  watch-vovw,    'iHw 
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maj  b«  M«o  la  Um  ccntro  at  lb«  Cliina  Artar  and  tninjr  other  oompiMlte 
flowen. 

fioM  ognuna  wm  n«zt  pnnad  aodfir  revi«ir,  luw)  the  rorirty  of  ib  famierly 

diMnipiUhed  by  aoini>  bobiouts  «a  Ittmt   ttanUri,  thn  IwUircr  UdtiiiK  »d- 

nnU^  of  tlie  op|MrtimUy  Ui  jiiiinC  out  the  disUiiclioiui  between  "ipwiH'' 

I  wid  "  vxriAtiM."     Much,  b«  t«murl£e<),  of  wlmt  be  bad  st)it«d  wm  probgibly 

■  hinihaf  to  aD  tJie  bgtanwls  pKMut ;  bat  Uie  Sodettoii  wem  wtabluliM]  maw 

I  far  llw  beiwfit  of  the  UBleamctl,  aud  the  gvMfant  pleaBon  fie  experienced  b 

'  vai  UiB  pHum  on  to  otbcn  wbo  vrert>  oitly  jui<t  entering  oa  iicicntific 

,  vlttt  be  hiuisolf  had  Bcxiatred  thjiu  your  to  rcAr. 
Tbiu   far  th^  proccnlirtj^,  m  w«  hav^  tlMcrilicd  Lhein,  wet«  chamct«rt»tio 
Mf  tb»  tMOtJu*  oprr^udi  uf  the  M*ncbent«r  Uocirly.    Wu  mu*t  now  ratnce  par 
■t«|»,  foe  Ml  uwtiutt,  iu  urdur  to  ahuw  huw  tbt  Liverpool  Okb  ouriee  oat  its 
olajeet*. 

Od  the  orriviU  of  the  Li^cTpool  pnrty  ut  Ho{^u>u  tilAtioD,  thv  honoimiy 
MCMtnry,  Uw  B»r.  Wtlliun  Sumuster,  distribated  amongirt  the  ladiee  « 
finni«d  list,  heDded  -  L.  K.  F.  C.  Kanini  of  K&Caml  Orders  from  Dr.  Dick- 
ineoo'e  *  Ptoni  of  IiiTerpool' " 

ThM  list  conpriwd  101  onlen,  beginniUK  wiUi  "  BoimnoulaMie,''  and  end- 
iDf  with  "  (.'luuMMot,"  okch  order  \mm^  M>pantwd  fnnu  tb<-  ailjouung  otm  by 
|«tftmU«d  bnw,  >o  thai  the  );i«at«st  CiciUty  was  aflvided  fur  t«afiii|;  off  the 
llu)  aMiiNi  of  the  urdeis. 

Hu  object  of  thiK  procccdUif;  wai  to  puaIjIv  &ueb  of  the  ladlca  u  deeired  it 
lo  «ompele  f<:ir  ihii  "  Butanicnl  PHxn  '  (a  iMwh  value  IOb.  fid.) ;  one  of  which 
a  avardod  at  rorb  ttxcitniim  "  t»  tbn  liidy  who  collitcta  and  anattgM,  acconl- 
in|^  to  the  iMliiml  ordera,  the  largrat  otiiiiWr  of  njhsimm  in  tlcrwer."  Any 
ffecimim  wmn^y  inarii^  h  t«je«t<<d,  and  du  luHy  ia  eotiUed  to  reeeire  more 
Ihm  one  txcuoiua  [irtic  iu  Uie  RtasotL  The  luei-uiuued  it  aa  exeaUenl  n|u* 
Irtim,  cmUiling  the  len  oilvanced  botaaiata  oka  to  ootupete  with  sonic  ohaaoe 

By  wity  uf  ]iar«ithMia,  ire  may  mentloti  that,  hoiide  the  oxcnnlai)  prinea, 
Uir  IjirerpiHil  S<x-ifty  granU  thirteen  ntliora.  Tuning  is  valuta  fruiu  £\.  1m.  ta> 
t&,  Thitoe  are  ■camdi  priieei  given  for  thai  fullowin^c  cuIUiiUoim  : — Tbe  beat 
Hurtiu  Skonu  (3);  CVjaoholoKicnl  (Ij ;  Ueoki|pca]  (1);  Micrqocopiwl  (1) : 
i!o(ik«iisl  ii) ;  Entonioltiipcul  (4) ;  (teoural  (L). 

Durttit;  ihvir  tmniblcs  on  ibo  ovcuflioii  ia  qaeittioa,  many  of  the  ladin  wore 
Iwiity  oocDpipd  iu  the  wllection  uf  plaDts ;  Wt,  owia);  to  the  lea^  uf  Mr. 
Griodon'a  cxceUenl  tuMrewt,  the  judgn  (who  ar«  ueoally  the  two  vice- 
pteddenu  (the  Rer.  II.  XL  Hijopna  and  Dr.  CoULofprood,  F.USl,  aloi^ 
with  one  or  tuore  bf  thv  (.-oiiintitUH-}  Wfro  unable  to  award  the  priu  lo  the 
KMMiful  comtM'Utnwa.  Tliijt  ymxX  of  iJm  [inxwediut^  wtw,  therefore,  po«l>- 
puDed. 

IIh  mme  nan  abo  Doiupollcd  the  Bev.  &Ir.  Higpns  to  vurtiiU  his  nddna, 
vUch  waa  deliveml  b,v  hiiii,  le  tho  rapresentatire  of  Lbu  Livei^iual  Club, 
lAer  the  oooclitBian  of  that  of  Mr.  Gnudon.  He  rr-ferrcd  to  the  genenl 
4hjeeta  and  reward*  of  Mcieliot  aucb  ua  tJMiMi  wlii*;!)  wuie  uow  ao  homoni- 
enlf  udni^tnjt  about  him  ;  u>  \h»  bi^aty  of  naturv,  ue  atndutiung  many 
ti  lb*  iiublf-^  emotiuiu  of  vur  iiund«,  with  tbe  rtsiilt,  whi(;h  nuiuvely  wer 
fcOi  to  follitw,  of  a  hr^vt  and  more  idigknu  apprebuiaion  of  the  wodd 
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HMUid  Tta ;  in  crriy  vsy  imnooting  oiir  hi|t[4nns  and  gfoiiin«  ft^i>yn»r>l  M 

The  nnupaoT  reUiroed  to  their  m|iectiT(>  hamm  at  ■bont  «^  o'clock , 
nut  u  kiuKk-  uoluwutl  'laaiiaA  hftTiag  oocunw)  to  tnar  Uw  dny*!  inteUMaiJ 

tagoyiiKnt. 


REWARDS  AND  HOKOCRS  FOE  PROnaENCT 
IN  SCIENCE. 

TfTERE  \i  ^inAaiAj  uiit  one  jrcMing  man  in  &  tbouaond  who  is  aware  of  thr 
tiici  UtAt  if  Jtc  luakm  liinMeH  noimunted  with  what  eruTaFjiooUH^  hIwiU 
kuow,  aui)  CTcrf  aenMble  hd  Mmht  to  h>  deUftfatM  to  iMni  in  oonneriiun 
wiU)  aluiiunt  luiy  Imuich  (if  iicitnu.-«>,  h«  iiiay  pan  a  n^v^rtunenL  irxamiiialiou. 
luuj  rvcrive  .1  r<,TlificHt<\  sJon^  with  a  Imolc,  or  a  gmU,  «ilv«*r,  im-  binai»  tunbl, 
aa  a  prise.  And  monorer,  if  be  prefer  re«-ank  of  a  more  siibstairtial  dianc' 
t«r,  he  may,  nt  th<-  es]ieiue  of  gorfimntnt,  travel  op  to  JjomloD  and  muua 
there  during  tlie  haU-jcsriy  namination :  luring  paaad  hi*  exomijHtiiM). 
he  nuiT  sertin<  ail  huiioiimUe  diplonu  m  b  t«a(!ber,  nod  bMxnw  railtlled  ta 
an  annuity  Toryin^-  in  tliA  iiKgrvgatc  rnim  ^lU  to  £M\  H  he  returna  to  hii 
native  town  and  tberc'  nLtbUiJim  a  acicooc  dnat.  In  addition,  he  mil  reoein 
a  be  for  •wvtj  pujiil  wbu,  thrai^h  faia  inatnt mentality,  |KUtta  a  fp>renun(«l 
liiM^iiialiim,  and  obuine  •  vefiiflato.  AU  thcw  pHnbgoa  iin-  <-ntjrvly  inv- 
tftOinotuiy  «harge  vhidi  he  may  dMin  prqier  tu  uoke  for  initjoo. 

IjM,  but  not  loiuct,  he  may,  in  following  so  hononnble  a  pmfcMioa,  tSett 
uuoh  f;ood  ma  a  l«achor  of  the  bunibW  daasM,  instead  of  adding  to  tte  h«l 
of  doiultory  iMturvn  who  addrm  i.-m|ity  Wiichts  in  out  halla  and  adwol- 
taomii  ^^ 

"  Ay  I "  we  bear  aome  reader  cxclalu ;   "  bow  w«U  all  tlmt  aoundi  l^| 
Iheoqr ;  l>ot  whera  dull  I  find  the  lime  twcanuy  to  pseparc  for  such  an 
wotHiiialJou  f ' 

We  will  humonrtho  difSdeaMol'  snch  e,  onr,  and  snj^KMe  that  his  infonua- 
lim  flB  adesliSo  mbjectA  u  of  th«  moat  limited  kiitd. 

Say,  for  exiUlt)lI4^  that  he  baa  acquiml  aome  kaowledg*  in  any  paiticular 
Imuich  of  xjcnce.     Geotofor,  for  inManw. 

I>oea  he  think  h«  would  be  side  to  answfr  the  following;  ijaeatiau  1  bacmun, 
ifhocuidaMsoBnbly,  he  WQald.  we  thiak,  obtalti  al  ttiula.  tltiid-dMi  etf- 
Ufcitci,  with  the  acooinpanyiiif;  pctvilegH  and  esDohnwoli. 

He  oeed  not  be  mttoui  or  timid ;  the  examinen,  men  of  high  attainnifii 
are  kind,  cooaiderala,  and  gentleiotinty  in  their  demeanout ;  indeed,  tbcr 
aaxiou*  Car  hi«  adraiiccmpnt.     SIorcOFer,  tbey  pat  thcix  qoeatioDa  tuto 
Ukd  giTe  hini  ample  time  to  aniver  io  wttUa^ 

"  What  U  mwut  by  a  tmu\  f 

"  Inlo  wlial  two  great  diiaaea  haTC  neki  b*m  divided  » 

"  By  what  meam  ban  the  maUrial  in  ttnOified  iock»  been  arrmnc«d  ij 

"  Name  aoau  of  the  diffennt  kindii  </  rocks.    {In  Ihs  qaesUott  I 
want  th»nwiieBof/»ma»*«w,nid»aeCHd Bed Saiidaloiie,Cf«ih,Ae.i  bnti 
coaunoa  geolopca]  oamea  of  R>ck3,  Bucb  m  ^Ib,  ffuAm,  &e^ 
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^  Bcnr  (loo*  ooal  lie  uaaag  the  stmte  1  and  hoH  mu  U  formd  ?  ud  vtut 
or*  M  worlcMl  to  &  gn*!  pxt«nt  in  the  «oal  tneMora  ?* 
auie   any  of  Um  iccuwn  or  nftmtm  of   (bwila  fouud  in   the   oklmt 
Trrtiar;  at  Kocvtw  toelci  t 
"  Haine  mmiw  of  tbc  kiods  of  fonila  fouml  ui  (lis  SUuruui  rocka." 
SoiDf  of  the  ({Wfftinm  iu  the  8eri«  urc  uiore  difficult  than  iboBe  we  Inre 
;  but  Uw  nfilim  entitle  tlie  rttiuiciil  10  a  hitter  degne  ud  gmtct 

Now  lei  iH  titm  font  moiiii'iit  to  the  !<4il>ji^'t  flf  Antuisl  Pkfuolof^,  and 
ui^uirv  what  ia  the  nnUire  of  Ihe  JDftjnimtiim  i-xiNK;t4.tl  fn>ui  Um  uuidiibite  in 
ihk  bfwieh  U  knowlvdga. 
^     Hflie  are  Ihe  first  iix  qmatianB  of  Ui«  fint  n-rioi : — 
^^   "  I.  Of  whftl  diMnicd]  elciuenla  ia  miinal  Aenh  ooiiipocted  f 
^B    "  i.  What  an  the  chief  chenuMl  coinpoiw&t«  at  booft  f 
^M    "  X  What  i»  luauit  b;  *  ocgana '  aod  '  functioiu  V 
^ft    *^4.  Wbal  boccMRM  of  a  pivw  of  bitad  wh«i]  yua  cnt  it  f 
H  «&  What  U  the  use  ofBaltva  \ 
^B     "fl.  What  ix  bile,  uud  where  ia  it  fumie*)  f " 

^V     Will  aaj  one  aaacrt  tliat  a  pcTson  whu  i^  uDiibl«  to  aiuwcr  tticno  qticetiuas 
'    vilh  anlinavy  oceumey  ha*  received  a  proper  eilncnUon  f 

Hm;  Dtay  be  tak«n  ai  lli«  typea  of  thonc  u-hicJi  have  to  be  :\iunrei«d  ill  the 
olbrr  btaoclwM  of  advoce  ;  but,  of  counw,  nv  ilo  nut  reci'Hitiif  jul  any  (>r  oiir 
nailns,  who  aw  disposed  U>  aroil  thenu«lvM  ot  tlie  HdvanUi}>vH  olfcn^I  I15  the 
Scu<Dce  and  An  liepurtnient.  to  be  cont«nt  with  Rudi  pleinenUiry  know- 
MfC*  a«  this.  ASIiiLit  ire  only  nire  thcHC  rsiunplKS  to  ithow  how  littU  will 
eodde  an  indiutrious  oian  to  nituin  11  ctTtain  postlioD  and  eum  an  honesl 
fiivlibond,  we  rcciXMnit^ii'l  ull  who  Wvo  the  time  and  ahitily  to  iMwomc  as 
prwAdenl  an  powible  l>*fnre  pR««n(iii;(  themM-tvM  for  examination. 

S^ooc  t'trnti  l»it  B,  Hcgoiidiiry  eloiiietiL  in  II10  fdncnlion  of  our  yotitha,  aod 
rnnirn'i  1  nl  I  v  ftrw  (vncbcnt  iu  schools  luvu  stuy  liuuwlvd;;u  ou  the  subjeoL 

Tboe,  ihe  taudiets,  oliuiild  laiw  no  oiqmnumty  to  iaipruve  iheiaaclTn  In 
ihi*  respeet:  otbcnrttc,  thi7  way  nsl  nflHiired  that  betler^infonned  oonpeti- 
ton  in  tiua  part  of  the  "  kbnur  luorliet^  will  soon  su[^y  their  pioo.',  for  the 
tina  is  nut  Ikr  diatant  wbeti  a  man  who  ia  tinaoquiiiuled  with  the  eleumnts  of 
flMntifi^:  ktK)wl>*I]{i!  will  be  dL-e|iinl  as  i^itonuit  as  vrc  now  considii  oue  who 
can  ncitber  tvoA  nor  write. 

It  Ihtnlore  bvliuvea   the  frioudit  of  educHtion  in  OTOiy  town  or  ki^e 
iSU^  to  aeoond  the  \gaoA  work  of  our  goremiiient,  by  the  eetaUiBhtneot  of 
cluaaa  and  mIxmU  of  aciencv. 
Anil  iiuw  wo  iBiut  bo  pennitled  to  give  a  hint  to  the  CVuimiittee  of  Couuci] 
^  oD  EduotLion. 

^h     We  And  a  constunt  rvpctitiou  uf  the  word  '^  tie  "  in  the  regulations  of  thfi 
^Pl>c}Hrtui<iui,  in  Bpeakiu^  of  tcHchcn  aud  candidiilM,  and  veutiirc  tu  suggcnt 
B  tlwt  th^  worda  "  or  ahe  "  be  added  ;  for,  antil  they  an?,  the  tnoTement  will 
Bot  be  €oinplel«ly  eoocessful. 

This  u  one  of  the  nioaL  difliuult  questioos  in  the  Bettei,  and  its  "  ralae  " 
fi-fc,  (he  mujiber  of  markH  given  for  toe  ansuwj  ia  a  high  one. 
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QUAETEELY  KETROSPEOT. 

AS  we  glanw  cimorily  orcr  Uu  KtcaUific  vruils  of  tlw  taiifinr  auMttb; 
we  oAnnot  help  betiig  Mnok  bj  A»  gramag  inloeaoe  twmiMA  bf 
raon  on-r  tlu>  powrn  of  th«  miTeTM— Ml  iatftNOM  v^tnliy  tluM  loiiMBWe 
<Uilj  (vndend  more  aad  mote  mbMrrirat  to  Ui  pimxia. 

IV  subject  bj  which  our  ottenUon  m  e«p«<iullj  UTMlad,  b  Unl  gl 
^ilnNMmMnJ  Photognplti/. 

Kot  only  doa  Uw  glorioiu  orb  oT  day,  bjr  tnaaDi  of  Ihe  vMtnU)  Mid  Ughi 
which  it  iinputBtSerre  tomutoin  our  rilality  and  UiM  of  tb»  mimenmitnbwi 
of  pUnU  aoA  uuinalB  that  ramund  ob;  not  aIom  do  iu  mys  iUumiw  kl! 
Kmtm*,  bat  timj  imn  been  ImpnaMd  into  tha  MrrhM  of  Art,  muA  bk  now 
etaplojed  w  pencita  to  drlineote  Ukd  n^Me»  the  phiSofDeu*  and  cbtuige*  to 
which  the  aoUr  orb  iUelf  w  aubjecU 

At  lbs  recent  mMtinc  of  tbv  British  Aanodatton  for  Uw  AdvmoeiDait  of 
Sdenoc,  Mr.  Wuren  I>e  la  Rue  made  tb«  foUowing  eonmuaiwlioa  to  iW 
tn^mbm  :— 

"  1  have  obtained  Hom»  aun-pietares,  of  verr  mnudnfthle  pmnb^  on  ihe 
extronioly  Is^^  wnk  of  the  mu's  diameter  Mi'iul  time  fMt.  TbeK  pMaR» 
iMTe  oatjr  bno  vn^  rrcnuly  prooimd,  utd  I  aabinittJMin  totho  Motion  DMtiM 
I  bdiev«  that  an  int^ml  is  fdt  in  the  progmB  of  cdertuil  pfaoto^pby,  wt 
thMt  our  inciitWrn  pKfc^r  to  btW  pcut  in  the  cxwrinifnU,  oa  it  wen,  fay 
watdiiti^  tbvir  prograaB,  ntbcr  than  to  wait  ontil  tnc  uunt  fiivoombk  r«ni]la 
hitv<f  be«i  bniuj^t  alMuL  I  may  ittat«,  th*  nu>chiuilad  and  chemical  difficnlliM 
tMW  been  mnnoinitMl.  and  th«  only  oiitBtuidin^  on<<  ia  thir  form  of  tbe 
■oocmdaiy  mnenifler.  UIm-d  tbi*  iut»  l>ty>n  worked  out,  perfent  aiin  pictarw, 
fihne  font  la  dianet«r.  nill  be  obtainable  with  a  taleaoupe  of  one-loot  ^mtoR 
in  )m  than  the  lw«liti^  of  a  aacmal  of  titofc  TIwk  pioturca,  wbeo  taken 
under  milablo  circninistiinoes,  may  be  grouped  m  a*  to  ptodncc  itAnoao 
picture*,  which  miut  throw  cosuidcnibk  liffit  on  the  nature  of  the  apota.* 

Rut  lb«>  mitrrprisnft  arliiit  of  thti  hMirens  \»  not  Mnt«nted  with  tb«  por 
thai  mr  uio  rkimwhea  of  ilaolf :  the  suns  of  otho-  lyBtoma,  with  their  ottendi 
plati«te.  nmit  abed  their  Iu«tr«  on  his  KQsiUre  tabk-U,  and  nu4>  ttramMlm 
to  aM  hini  in  his  studies  and  tut  fpccuLitiaos.    Ha  tluis  Dootbaea — 

*'  We  &UW  know  that  tbe  Inintnoiis  promLnenon  wbtck  surround  the  sua, 
for  they  du  belonft  to  htiUf  can  be  df^ct«d  in  from  twenty  to  Mxty  jv«ond*, 
OB  tbu  scb]«  of  tlie  sun's  diameter  equal  i  of  tho  objed-Dlan  employed. 
That  i*  to  flay,  an  object-^iwa  of  three  inchea  apertuTe  will  g|ir«  a  mctura  of 
tbe  pruuiiiwncM-a  »tirr«uiiiliiqf  a  mooo  four  incBce  iu  diameter.*  The  nest 
■itbject  I  have  to  call  yonrattentkui  lo  i*  the  i)hotouniphic  depiction  of  fcnnips 
of  fltan,  for  example,  aueb  aa  form  a  oonatollatmn  like  Orion — ^in  other  wonfa. 
the  mapping  diinii  the  Rtan  by  nicam  of  pht)Ujgni|d)y.  1  ha<re  made  aevnal 
exMrlnienta  in  this  dirvctian.  and  have  obtabud  antiaCactoTy  nanlta,  and  I 
beilere  that,  at  last,  I  hare  bit  upon  nn  expedient  which  will  raidBrtUl 
method  ot  mapping  stan  caay  of  acoamplishnunl." 

Here  the  lufnnionMrlojiTce  ihc  hmvenly  bodies  for  the  pirca«nt ;  lint  now 
the  chemist  "  takce  up  the  vondrout  talc."  Bciang  thiiir  luuiinoua  nya,  ju*t 
relcMod  by  hla  bn>th4•^inTartlpttOl■.  he  aualywa  them,  oik)  buni  their  [mI»  li|[l| 

*  Thia  nfns  10  till!  expedmeob  made  by  the  lecturer  ou  the  aolar  edif 
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all  ibo  cototm  of  ilie  miabow.  "Sta  iImhi  he  rt*t  hero,  for  h;  Ills 
^oqauiU'  Ittl"  ti><  b  cuaMM  to  punnin  ih^'iu  U>  ihfli  winnxf,  milliunit  of  milw 
dirtaat,  muiI  frum  tli(>  rnin|ia«itioii  uf  the  finitted  rtys  he  tl-H«c»  thitt  of  tUo 
bodLt*  wWnce  tlwj  euauuilc.  Soon  we  sluiU  t>c-  rully  ni^iuuiuU-d  willi  Uie 
eoHtilatitm  »r  Un  heavenly  IwlieB ;  alull  knu^r  uf  wjut  inaurialfl  sun  and 
mefro  nod  Ua»  uro  fonnetl ! 

The  111111017  of  1)10  recent  ilh«covrrw~(  iToniMTtw)  witli  tK(>  xolar  ikml  other 
ii|iKtn  WTW  »bly  iKarmU^l  nt  Ihp  iiiet-tln^  lo  wliich  we  Imre  jnst  reCerrw), 
bf  PrglbMor  W.  A.  Miller,  of  Khi/ii  (.'oUt^j^c,  LouUou  ;  but  %he  (itbjcct  ia  4«- 
wrving  of  ruuif  llutn  n  iKt^Jn^  imtHf ,  ittiil  w<>  Iio^m  in  our  next  nitMbcr 
In-  (tlJf  to  |<n-^rni  it  U»  our  nitilert  in  »  pi>)HiUr  ffiii'M*. 

1«4  lU  ui>(,  Iti^unvor.  iftiiL  lln- f>lM)toi(m|iliie  »rt   too  )iNH4ily,  for  il  ImJi  m 

railn»  of  uatitrr.     rjiMtiiij;  frmii  ili»  iiuDimate  to  tlie  amiiuit«d 

v«  itUI  fiod  it  biwly  at  work. 

Tb«  "NatnnI   llirttor;  Bcvkw"  of  Inst  July  i<}utiuni>(l  itii  exccUent 

tfth  of  ib«  bnin  of  a  cbiui[iaiia«,  iu  illiul  ration  of  Mr.  Mitnliair* 

vo  that  itihjcvl  i  itnd  il  hits  Ihi-ii  vi-ry  ]>ruiKi<rlr  Bit;:}n-«t«'d  tluut  all  works 

•kicb  wUl  admit  of  tU  iiion.'  L«!]>«;i;iaIIy  bi>nk-H  <if  iniv>:-|,  ntid  sitdi  ax  tratt  of 

fe^'^  forau  of  life,  til  Liuld  In.-  Una  il]ii»traU-il  iL-t  it  j^iutantco  fur  clii-tr  nocuracy. 
"bin  M  no  iif'W  idra.  AMiodoK  nnl  rfcullof  t  tlie  intcToit  llml  c-)iAnict«riMd 
.  PiiiTi  Smyth'*  chantiio};  work  on  "  Tciiorilfr,"*  which  won  duI  only  illu^ 
tnt«d  by  [diotopMidti,  but  was  iu^L-or>i)oiiii-d  )iy  a  firlJin^  kUreoNCope  to  aid 
is  their  iuftpeition  f     And  now  adii^  la  tinturc'*  nxt'ai. 

The  "*  bnttii  iif  A  chiinpanEec "  naturally  reminds  \\»  of  tho  animated 
diacuwiim  wbii-b  hiu  nwcutly  ioken  pl^co  bctwo«n  Profasflon  Owvti  and 
nii\l«y  ci'ocvniiuy  'll<?  cftvbral  di-vvliipmeiil  in  nmn  ilihI  ibi*  hij^hor  apm, 
wlii(-i>  the  latter  n^^'nlleiiinn  hn*  muu^jIu  to  -how  iIhI  Die  differeoc* 
tWMi  ibv  two  is  out.  »>  K^vL  M  ]iliv«iulu'^iMj  Li^i.'  liithL-rto  bocnlodto 
rv«,  Fruut  the  chimiMiizt-e  we  nutiimllv  }ai^  tti  ibt-  gnrilla  kmI  M.  da 
ulln 

Istiff  nlMonnr  of  niiV  cotiiuuinifalion  kiviu^  lii.ii  imbliKhnl  (iit  b-Mt  ao 

we  KIT  nwait-i,  frum  th«  Her.  MoMre.  WiLwo  and  Mackar,  iiiL-«iou- 

U   lk»  (tftbuun.  to  whom,  if  our   niciiiorr  M-rvc»   u-t  uri(;lit,  il.  da 

^mtptl  hn  ahould  write  for  a  verificalion  of  biH  iiiirratiie,  we  may 

(m  buvt-  it  ftoni  lui  nutliontio  aourw.  ibitt  th^  tmvt-Uer  b  well 

I  to  thii-*t-  K<^itllt-iuru.     Otir  infonniitiC  has  oRou  lieurd  him  uamt-d  by 

theai  aaaii  AdtviLliii'Miui  o^iplrirvi-,  who  hinl  ji^iirinitiil   fur  idiIo  the  iiit«>rior, 

hot  nerer  a»  :i  iialumlM  or  -n  laitilic  niaiL     Ik-yond  Ihia  we  liave  no  desire  to 

comau^l  a)n»i  a  dUiHitt;  itliivL  Laa  alroady  owujntril  i|uitc  euuiigh  of  t)>c 

pibUc  kttenUou.' 

\u  rtpu4  to  the  ^jtai  aiitiqiiity  of  nuin,  it  will  donbtlMa  have  been 
^Awrrvd  by  many  of  otir  mtden,  thut  tli«  eviJ^itcfs  in  it»  favour  at«  daily 

*  Siuat  the  uIhiVi'  wiu  writti^n  th^n'  ba«  u|)]H<nnN]  iu  the  AdnertiMr, 
iMflMruM,  Ac,  a  lv(t«<r  front  a  Mr.  R.  R  Wnlk*T,  !•>  whom  AL  du  ChatUn 
na  vdl  kiKiwn,     To  n  ^loat  f'St<-»t   \w  ronfiniia  the  aecoiiiiiii  wo  hare 


ia  my  ifitbtwit  berma. 
10.  I. 


130 


POIUL&B   BCmCB   BKTIBW. 


IpiiiuniC  Mw  adrocatM  for  tho  IhvOrj.  Tin  Lnta«t  convni  of  imporUM»  b, 
vn  bolioTo,  fjir  Koderick  Mmehmm,  who,  at  Ui«  neeat  Bwcttng  vT  lb 
BritiBli  Aitaociatiou,  Bljikil  that 

"  He  ahonM  not  occupy  time  b^  oUnding  to  the  <>ii^ro«ing  nibject  of  tt» 
nioat  recent  imtunil  nppratiom  with  which  the  smlopKt  \aa  lo  deal,  ud 
wWich  connected  hU  Inlmiiiy  nith  thiutt:  nf  Uio  rtnnoloeul.  On  tkk  hnrf  lit 
woolii  only  uy,  that  having  onvfuUy  eramined  the  drtritat  MrauiakdMH 
fanning  the  wiciPDt  bankii  <m  the  rirtr  Soniine  in  France,  be  wh  aa  oompbl* 
a  beliorcr  Lu  the  coiuuiixttiiv  in  ilvit  aiicicut  ttlluviutii  of  tliv  wurkv  vt  Baa 
with  the  reliquif  of  extinct  animuls  m  their  meritorioiM  dincoverer.  M.  Boucher 
tie  Perthm,  or  a»  thvtr  PX|ioimJcr».  Prertwich  or  Lyoll,  nix)  otben.  He 
might,  hownrtT.  r-xjinna  Iiih  {(ntificatioTi  in  Ininiinf;  UiAt  rrnr  itwn  coimliy 
VM  now  aflordin}^  proofs  of  aimilftr  iDt«rnii\tiire,  both  in  BedfAKbUie, 
liacolnabire,  and  other  (.txiiiLio*  ;  and,  iioaMblr,  at  Uu«  lOMtuiK  tiiey  miffiA 
haw  to  record  vldiLionnl  evldanoo^  on  inia  highly  intenMing  topic" 

If,  day  by  Ahj,  the  telMCOpe  in  fQabling  mho  to  penf-tnt«  fortber  and 
fluther  into  the  distant  heavOTu,  and  chemistry  is  rend«nnK  him  cop:niitant  of  tb* 
constituliou  of  the  rolling  oiIh,  »*■>  i»  the  penetrating  power  of  t^w  niicrMFQipt 
brlD^ng  withiiL  the  mniJie  of  his  Tision  innuinersble  objecta  of  beamy  kitbette 
nnknown  to  him.  and  invrotinif  the  nioiit  coinmonpliiei!  uibjecta  with  tmi 
ini«rMi  and  wonder.  Who  would  hnve  dreamt  that  a  piece  nf  otntigfr-rinil 
«aultl  afford  ns  op])OTt<init  in  for  tbe  Andy  of  rntomolofQ'  i    Bnt  ao  U  b. 

Mr.  Richnnl  Beck  hm  imparled  new  intereat  to  thia  oDe  of  Uw  meat  oidi- 
DAry  of  our  imported  frutU. 

He  aavB  (Mier.  TVoa*.  47)  th&c,  "  If  the  externa]  HuWiwe  of  abnusi  an; 
of  the  HwecL  nratigca  be  only  cnrAorily  examined,  it  will  be  foond  mori'  it  leu 
i^t«d  with  Mnall  Mvlf!*,  ihn  )>hit-l(b  ofa  "Cocciw"  or  Acale-iuect.*  The* 
an  adherent  to  the  rind  of  the  orange,  bnt  can  eaaUy  bo  d«l*cbod  ;  and  so 
torniog  one  uf  the  liirgi'r  onca  over,  it  will  bt  foiuid,  on  examinatimi  under  a 
low  power,  to  pceaenl  aa  tbe  most  strikiug  feature  a  bt^  ncmmnktiMi  of 
tfSfpi  lying  b«ncftth  n  cottony  ttecrction." 

Mr.  Beck  h^s  minittely  described  the  inetamOTphosea  of  llii<  cnrioiu  little 
inaect  ;  and  he  nys  thnL  one  siinglo  omnge,  if  well  selected,  will  supply  evvy 
condition  d»KTil>ed  by  him.  Many  iDicroavoputa  will,  do  doubt,  be  tcnplld 
to  direct  tbeir  attcntjou  to  on  Intcreating  object  so  enaily  obtainable. 

Et-ery  day  trmh  additions  are  made  to  the  tun  of  tlioite  exqnistely  oon- 
■tntctod  and  mysterious  I»t('^-lflcopicA)  forms  the  "  Diatomaoe."  Several  ti«« 
tp$titm  liare^  during;  iIik  liut  few  nioiiih«,  Ihk'ii  divmbtrd  nnd  delinmted 
Dr.  R,  K.  Oreville,  Dr.  Donkui,  and  ttvorgv  Nomian,  Bk). 

A  few  vDKbk  mote  in  rrgud  to  cheminU  Mricnoe,  and  w*  nmat  draw ' 
ittpetfocil  rvriew  to  &  dose.    Tlie  fiutviinn  nf  the  emplc^metit  of  ArMnle  I 
colcHirinft  iadira'  dmue*.  hrAd-ftear,  Ac,  haft  ranwd  aomo  atir,  and  on 
subject  ha  oblinpng  eorrtwpondenl  aends  us  the   following  ootniimnicstia 
which  will  no  dotlbt  bo  found  ii)ti>re>itiiiK  Ui  our  mulept : — 

"  tiaaui  OotMFca. — Schvtb>'K,  <ir  tbe  aiwoical,  grwa  ■  in  maur  n 
a  mo»L  abJMitifliiable  and  enpeoinlly  a  daDgrntua  colour.    Bboar  naa  intro- 

•  Otw  of  tbe  "  Heiiiiiiicjviw'  vrder  of  iowcts,  of  nbicb  the  wriJ-known 
Aphis  nay  be  oonsidntKl  tho  type  ;  and  tha  fiunily  to  which  tba 
insect  WlougL 
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dnoed  tbiee  new  greens,  which  are  tcit  pleasing,  and  which  are  oertainly  not 
liable  to  tbt  ohjections  urged  Against  the  arsenical  preparations. 

"  The  EUner  Chten  is  prepared  by  adding,  first,  sulphate  of  copper  to  a 
decoction  of  fustic,  and  then  about  ten  per  cent  of  protochloride  of  tin.  To 
tlua  IB  poured  an  excess  of  caustic  soda,  whereupon  a  green  precipitate  falla. 
Thii,  on  being  washed  and  dried,  assumes  n  peculiar  but  pleasing  blue-gnen 
reiow. 

"  Tin-€opptr  Onen. — Fifty-nine  parts  of  tin  are  heated  in  a  crucible  with 
one  hundred  part«  of  nitrate  of  soda.  This  Is  dissolved  when  cold  in  caustic 
alkalL  The  solution,  being  diluted  with  water  and  allowed  to  clear,  is  united 
with  »  solution  of  sulphate  of  copper.  A  reddifih-yellow  precipitate  falls, 
which,  OD  being  washed  and  dried,  becomes  a  very  beautiful  green. 

"  Titanium  Oreen. — Titaniferous  iron  in  fused  with  twelve  times  its  weight 
vl  Bulphale  of  potash.  The  fiiaed  mass  is  treated  with  hydrochloric  acid, 
heated  to  50°  Cent,  and  filtered  hot  The  fluid  is  evapomted  until  a  drop 
placed  on  a  glass-plate  solidifies.  A  concentrated  solution  of  sal-anuno- 
niac  is  poured  over  the  mass,  which  is  stirred  and  filtered.  Titanic  acid 
remains  oehind ;  this  is  digested  with  dilute  hydrochloric  acid,  and  a  solntion 
of  pmssiate  of  potash  being  added,  the  mixture  is  heated  to  boiling  as  quickly 
at  possible.  A  f^reen  precipitate  fkUs,  which  must  be  washed  with  water 
addulated  with  hydrochloric  acid  and  dried  at  a  temperature  under  1IK>>' 
Cent     The  residt  is  a  beautiful  dark-green  powder." 

And  now  we  must  for  the  present  bid  farewell  to  the  reader.  Our  anxiety 
to  allot  as  much  space  as  possible  in  this,  our  first  number,  to  correBpondents 
for  the  insertion  of  iustnictire  articles  han  necessarily  compelled  us  to  curtail 
our  quarteriy  gossip  on  scientific  events,  and  in  so  doing  we  trust  that  we 
have  secured  the  approval  of  our  readers,  to  whom  we  shall  at  all  times 
eodeavoar  to  afford  the  greatest  possible  amount  of  interesting  and  instructive 
iiifonnation. 
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OUAPTXR     I. 

THB    CAVERNR 

ONE  of  the  great  chaiins  of  a  wild  ramble  by  the  sea-side, 
where  the  citfls  nnd  the  ^'aven  occaeionally  meet,  and 
where  the  tiilal  action  is  powerful  enough  to  produce  a  marked 
tmpre«siou  on  (ho  form  of  the  shore,  is,  that  we  are  thos 
Jy  prcsontod  with  varied  hroltou  nutliuc»  whose 
jocnoits  dopends  on  roek,  wind,  and  woothcr.  But 
i«w  outlines  are  frequently  deeper  recesses,  more  or 
concealed,  moro  or  lesH  difficult  oi  access,  more  or  less 
>icd  by  Hiiimal  or  vegetable  life,  or  the  remains  of  such 
ind  into  their  cavernous  recesses  oue  in  always  tempted  to 
penetrate,  for  in  them  we  rarely  foil  to  Sod  grand  aud  Kimple 
forms  : — rocky  vaults  arched  according  to  some  fantastic  plan 
[of  Naturu'fl  own  dovico;  sepulchres  jidding  occasioualiy  bones 
very  ancient  lords  t)f  the  soil,  and  collections  of  living 
nimals  of  low  organization,  especially  interesting  because 
ICBpable  of  being  observed  under  natural  conditions, 
}  Few  rocks  bo  situated  on  a  bold  const  are  without  caverriB ; 
lut  them  are  two  large  and  very  easily  recognized  kinds  of 
iterinl  in  which  caverns  ctuuHy  occur,  lliese  ai-e  granite  and 
[finiestnno.  'I'ho  best  cavema  in  every  ref5i)ect  are  in  ono  or 
of  these  rockH ;  but  they  vtay  in  their  nature,  origin,  and 
_  >iy,  to  a  remarkable  extent. 

The  first  commenwmmit  of  almost  all  caverns  may  generally 
,|i»  traced  either  to  meclianieol  disturbance  connected  with   the 
leaval  of  rocks   formed  at   great  deptlj,  and  subsequently 
ight  to  their  present  jioaition,  near  tho  surface  of  the  earth, 
nr  eUo  lo  that  eoutraccion  which  has  of  necessity  taken  place 
ilei»!^ite<l    in  and  with  watcrr   have  solidified, 
■r  water,  and  contracting  into  a  amaller  space, 

ti.-  mud  nrid  became  compact  rock. 

_  ,M'b,  either  originally  open,  or  closed  almost 

nned  by  the  introductiou  of  mineral  suhstanceoj 

on  exposure  to  weather  mom  rapidly  than  tho 

•i>  in,  are  thx«  the  fertile  cauaea  of  most  of 

latum!  bolcB  and  fastDOBsei  of  which  poets 

I. 
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_  ^  and  which  artista  love  to  represent.  Varjring  in  Uietr 
origin  according  to  thy  nature  of  the  rxK-k  they  lay  opDii  for 
oar  timpection,  and  indicAting  the  history  and  progress  of  du' 
changes  they  have  undtfrgoiie  bofore  urnviug  at  their  prt^tmt 
state,  ihey  htivo  a  special  interest  fur  the  geologist;  oud  ii  is 
astcmishin^  how  oompletely  goolofipeal  points  iwgnlate  also  thtir 
value  and  interet<'t  to  the  naturalist,  the  artist,  and  the  more 
seeker  afler  udventuro  imd  picLurusquo  scenery'. 

First  let  ub  consider  tho  caao  of  caverns  in  those  noble  dd 
granites  and  pt>ri>h^Ties,  those  gneissic  rocks,  tbose  slatea, 
and  thone  hasatiic  liiid  volcanic  ri.>gions  whore  tho  battle  is  m*er 
going  ou  Hotwceu  the  dash  of  the  wave  and  the  tongh  6brD  of 
a  hard  rock.  It  is  a  buttle  that  can  oud  only  in  one  tv«y,  for, 
unliko  all  human  contoats,  in  which  both  sides  sa&er,  the  water, 
however  otlon  beaten  back,  alwavs  comes  again  to  tho  charp 
nuweakened  by  the  edbrt — it  always  finds  at  last  the  vnwk 
point  in  the  enemy's  armonr — each  time  it  succeeds  in  romoviuf^ 
a  fow  groins  or  h^agrnents,  it  enlists  theso  aa  rccrtuta  to  bring 
away  uiore-~aud  thas  it  advances  steadily  if  stealthily — surety 
if  slowly — "  hero  a  Uttle  and  there  a  litUc,"  tmtil  very  ufu-n  ii  la 
enabled  to  act  on  o.  larger  scale  and  assume  a  more  iinix»rt«Qt 
attiludu  of  otfeuce. 

Look  at  tho  "iron-bomid"  shores  of  die  Athuitic  ou  ihu 
European  side.  Take  any  part  of  this  extended  line  where  tha 
gnuuto  is  firmest  and  tho  porphyry  toughest.  How  do  m 
find  these  rocks?  Many  of  cho  bai-dest  ore  islands,  already 
detached  fi-oni  iJie  main  Itiud,  many  others  are  headlands  and 

ftromontorics.  Between  them  and  amongst  them  are  lovely 
ittle  bays  nith  sandy  and  rocky  lK>achcs.  The  clifis  exposed 
are  hoary  enough  to  look  at,  and  covered  with  lichons.  Bui 
what  m«au  the  angular  blocks  of  stone  ou  the  beach  ?  Whonc* 
came  those  va^t  fallen  masses  almost  hkc  islands,  at  tho  foot  i 
the  ciiff?  Tlie  question  is  easily  answered.  Tliey  havo  fa 
from  above.  The  clilT  has  been  uudennioed,  tho  ruin  ool 
dostructiou  of  the  whole  mass  long  ago  commenced,  and  ihrre] 
is  no  longer  any  question  but  that  of  the  timo  that  wit!  bf 
recmirod  to  complete  the  work. 

The  study  of  a  single  island,  or  even  port  of  an  island,  is 
instructive,  and  the  occoant  of  a  single  group  of  cavcrus  wi! 
be  more  satisfactory  than  a  long  dettcription  of  varied  dis- 
turbanoo. 

Tlicro  is  in  the  EngUsh  Channel  a  woudorfnl  little  islftn<; 
three  miles  long,  and  a  mile  imd  a  haU'  across  at  the 
part,  outircly  surrounded  by  steep  cUfik,  some  250  or  300 
nigh,  tho  whole  of  which,  without  cicepiion,  are  composed 
granitic  and  porphyricic  rock.     Ouu  would  say,  looking  at  tho 
walls  of  rock    smruunding    it,  that   tlio  wavos,    angiy  and 
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r«rii>I  M  Uiejr  toi^t  be,  would  h«re  have  Uttle  efTeot.    Thc^ 

it  beat  Q^^amst  ttus  granitD  in  vaiii.     Kxoejib  liere  nud  there, 

iGfD  A  soft  vein  occure,   the  rock  is  all  hard.     Thcra  is  uo 

ol'  ino<lcm  wati^r- deposited  limestone  or  sandstone^ 

of  yiclitio^  otay  and  trDaoherous  sand- — no  looue  rockn 

ipufabtu   niBteria].     All  ia   granite,   or  homstonc,  or 

tiyry,    or    fionio    of   tlioso    other    rocks    recouuixt'd    by 

itfl  u8  amoDg  the  moat  iudeetraotiblo.     But  what  is  thio 

;  ?     or  all  pliicoa  within  easy  aocesB  there  is  none  Uko  Sark 

CB.vi'mH — nowhere  ib  the  liistory  of  the  orif^  and  eidarge- 

of  ouu  great  daes  of  cavema  more  maiiifeBt — nowhere  is 

lito    tuore  clearly  tho    eluve    of    water,  performing    all    ita 

Its,  helping  to  sulijagate  completely  the  very  cla««  of  rocks 

which  it  belongs,  the  broken  rocks  thcm&olveB  working  tn- 

itly  and  actively  with   tho  wftves,  helping  to   tear  into 

and  carry  away  as  mud  and  sand  all  that  is  hardest  «ud 

Ldurable. 

in  granite  are  generally  water-worn  from  withont, 
other  word-H,  the  mechanical  force  of  the  waves  is  great«r 
[■thu  dififioKnng  and  chemical  action  of  fraab  water  perco- 
_  tho  rooks.    Always,  no  doubt,  a  solvent,  the  effect  of 
hUsr  in  thiH  respect  on  rockR  M-liich  contain  but  little  alkaline 
in  conniaratively  Bioall ;  but,  on  tho  other  haiitl,  auch 
t,  Itavinfi;  been  originally  fni-int^  at  high  tem|>eratiiro  and 
lied  dijwD,  haro  cracked,  and  tho  crtickB  liavo  become  filled 
^th  various  mineral  eubslancei*,  ofton  decomposing  more  or  leflS 
"ly  tlinn  the  rock.     It  is  not  difticidt  to  nnderstiLnd  that  the 
of  this  difference  of  condition  must  involve  a  partial  and 
destruction   of  the   rock.     Tho    softer  part    being 
I,  the  harder  part  falls  clown,  and  thus  we  have  tlmw 
'  little  boys,  cR^ks,  and  inlets,  those  wondoriid 
'  <,  and  other  vari'-.UHly  named  iiTegolaritieB  of  the 
t-line,   wlu<-h    greatly    conti-ibiitc    to    the    wildnesa    and 
indenr  of  gi-auite  coast  ^cenuty. 

And  thus  also  wd  have  caverns  rormcd.     On  thaib  part  of  ■ 
of  hard  rockfi  that  ia  Hofter  than  the  rent,  the  irater  first 
It  beats  vt'hfiiiently  ngainst  the  i-ock  with  a  force  some- 
uT  itiauy  pouiidH  nn  Iho  sqiinro  inch.     On  an  exposed 
eoast  blocks  of  stoma  weighing  two  or  three  tons,  and  pre- 
iliug   more   than  eight   or  ten  sqaare  feet  of  surface,   are 
up  and  oanied  over  obstacles  to  a    great    distance. 
stones  are  rolled  about  and  hammered  against  ench 
p,  and  ngainst  every  weak  pku!o  in  tho  cliff.     Afler  a  time, 
week  place  ia  hollowed  out,  and  an  open  cave  is  the  result. 
r<rTi  or  three  veins,  parallel  to  cai>h  other,  are  acted  on  in  this 
V'  perhi^is  at  the  same  time,  and  an  entry  is  made.     The 
leneeneot  of  a  timnel  is  driven,  a  tnnnel  that  slutll  coimecl 
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the   waters  of  adjottung  bays,  just  as  that  now  in  progreAS 
throngh    the    Mont  Ceiiis  will   connect   France    witn    Italy.; 
Neither  operation   is  work   that   shows   moch  adranco  fro 
year  to  year,  bat  of  both  the  result  ia  sure.     Great  »ystemfl 
Tcios,  parallel  and  at  right  augtes  to  each  other,  oro  acted'' 
upon,  and  the  tunnel  creeps  on.     At  the  eanio  time,  pcrhap^j  a 
little  riil  of  water  iu»idioii»ly  inalces  its  way  from  alwve,  finding 
some  means  of  coming'  down  to  the  sea  below.     Very  sooa 
does  the  sea  tako  advantage  of  this  alight  help.     It  is  the 
mouse  gnawing  the  meslies  of  the  net  tlint  holds  the  lion,    k 
})art  of  the  ground  abovo  falls  in,  and  either  a  rapid  sHdo  of 
part  of  the  cliff,  or  a  gradual  and  periodical  fall  of  the  roof, 
gives  the  sea  something  to  remove,  and  supplies  fi*esh  hammer* 
wherewith  to  beat  at  tho  outer  ^te.     The  cavern  enlat^gea  W 
the  walls  and  roof  recede, — fnlling  to  the  floor,  and  remi 
thence  by  tho  waves. 

Thus  have  been  formed  those  magnificent  caverns  in  Sarkj 
called  "  Irfs  Boalif|uefl,"  ihan  which  few  things  are  finer;  thui 
also,  were  forwftJ  the  "  GoiiHot "  caves  in  tho  same  island. 

Tho  walls  of  such  caverns  are  generally  bare  and  smooth — 
worn  so  hy  the  coiiatont  tnturation  of  small  utoni*s  conveyed 
by  tho  aoft.     They  ore   Bomorimcs   also   deeply  furrowed  wii^j 
fissures,  not  yet  expanded.     It  is  only  wliero  the  tide  rises  aa^fl 
falls  many  yards  that  such  results  are  seen  on  a  grand  seale ;  fan£^ 
according   to   tho    extent  of   force   exerted,    so   will   be   the 
deiitruction. 

Large  caverns  that  enter  far  into  the  land,  whose  floors 
originally  level  with  tho  sea,  become  by  degrees  altered  in  thi 
respect,  when  the  roof  falls  in  faster  than  thu  sea  is  uhlc  t 
grind  up  and  remove  tho  fragments.     Then  wo  ofWn  have  om 
aceesfl  to  the  cavern  i«itf-way  down  ft  steep  foco  of  rock,  ai 
the  floor  riees  until  at  last  there  is  a  mere  open  clefl  above,  and 
no  mure   roof  renijiitw   to  fall.     The  cavern  is  then  open  to 
tho  sky,  and  is  a  kind  of  natnral  chimney.     The  work  of  tho 
wa,  however,  goes  on  steadily  from  below,  and  at  last  the  fallea 
frngments  are  removed  :  the  gap  or  chimney  tbon  enlarges, 
oarom  at  last  cea.<ies  to  exist,  and  what  was  once  part,  of 
mainland,  forming  the  wall  of  the  cavern  seawards,  is  now 
rocky  i.H!et,  »otm  probably  to  be  removed  altogether.  , 

Tlio  picturesifue  rdects  seen  in  the  neighbourhood  of  suckH 

ems  aru  mimcrous  and  very  tine.     l!>etached  rocks,  picrcccB^ 
by  natural  an-hcw — rtH-ks  connei^tcd  with  each  other  by  nnttual 
flying-bridges —pinnacles  and  pj-ramids  of  naked  rock,  looking 
lUtu  hiigi.*  artificial  monoliths^all  these  are  common.    Not  onfre- 
qnontly,  where  circumstances  admit,  the  rocks  are  clothed  nbovftH 
Ijpth  terrestrial  green ;  below  with  brown  and  black  mannu  in-^| 
cnittotioQs  of  fiua-weed,  and  in  thu  middlu  they  are  grey  with 


THB    CKTEKSB. 


139 


lichens; — the  wholo  mass  BlandiTifif  forth  from  a  bold  coa«t, 
and  rising  out  of  deep  water,  wliicii  becomes  while  with  foam 
AR  it  hoavoR  and  brooks  upon  the  olwlacles  that  lie  in  its  way. 

WTicn  CQW3  aro  shallow,  and  mere  scmi-vaiih.ed  recessw, 
the  dark  shadows  thoy  present  are  always  simple,  but  often 
rflicvtivo,  coQtrastiug'  witli  the  more  broadly  •h^bted  sides  of 
the  cKff.  When  they  enter  further  into  the  cliff,  the  view  from 
lOuLh  of  the  cavern,  looViiijr  outwards,  is  very  grand. 
they  bend,  and  the  light  of  day  is  Tjartly  loflt,  there  is  a 
pleasure  in  fwling  one's  way  to  tho  end,  enjoving  the 
sea  BDoeli  from  tlio  wattTs,  but  lately  rctirwd,  and  ht-aring 
flic  distant  boom  of  the  waves,  whow  Aouiid  is  refloetod  from 
the  hoUow  vButt  beyond.  Often  tho  artist  ia  able  to  obtain 
peculiar  and  liighly-picturost|U«  eSccts  from  the  \-icinity  of 
nolated  peaks  of  rock  near  the  nioutlut  of  sueh  ravems,  and 
not  nnfroquently  there  i^  a  certain  amount  of  difficulty  ex- 
pcnenced  in  the  entry  and  approa<.-li,  but  this  only  enhances  the 
pleBSure  of  exploring,  and  injured  quiet  and  undisturbed  ]>os 
aeanon. 

Barely,  but  still  occa«ional)y,  it  happens  that  these  granite 
CftTema  are  very  extensire,  and  consist  of  many  chaml>ers  open- 
ing ono  into  another,  and  difficult  of  acce«a.  Crevices  very 
aurew,  but  extending  vertically  to  great  height,  connect  open- 
ings of  some  mafrnitiide.  Such  caverns  can  only  bo  visited  witli 
artiBcial  light,  and  involve  some  climbing  and  flcrambling. 

The  contents  of  caverns  in  granite  are  generally  confined 

to   living   limpets,   aea-aneraones    and    nai-weeil   Bticking    to 

the  rocra,  and  pebbles  and   Rand  covering  the  floor.     Many 

of  them   are  remarkably  rich   in    marine  animals,  bnt  of  all 

thai  have  been  explored  none  can  np])r(>«ch  the  Sark  cavema 

colled   the  Gouliots.     These  very  remarkable  vaulted  rcccasoa 

are  ftituat<fd  un  the  side  of  Sark  next  to  Guernsey.  They  are  the 

modern    reprtr.smtatives  of  a  sucoefision  of  nomowbat  aimilar 

cave!>,  tho  tinal  laying  open  and  destruction  of  which  has  caused 

the  aeparation,  first  of  the  island  of  Brecliou,  and  more  recently 

of   the  intermediate    Gouliot   rook   from    the   island  of    Sark. 

There  ia  a  wide  spac(>  of  cavern-floor  left  dry  in  these  recesses 

»t  extreme  low  tiduB,  but  the  caves  nmy  be  visited  partially.and 

irith  difficulty,  at  ordinarT,'  low  water.     The  space  occupied  by 

UtMe  openings  is  separated  into  compartments  by  bold  and 

{^rotesqae  arches,  each  compartment  being  the  habitation  of 

Bome  mnrvcIloQa  group  of  marine  animals.     Here,  owing  to  a 

combination  of  circiimataneea,  there  may  bo  seen  animals  living 

wd  fluuriBhing,  and  exposed  to  view,  which,  uuder  oixUnair 

cuaditiona,  require  aeveral  fathoms  of  sea- water  over  thom-     It 

is  a  oatoral  marine  aquarium  on  the  grandest  scale,  compared 

with  vrtuch  all  other  collections  of  marine  animals  are  mere  toys. 
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Slate  caverns  and  fiandfltoiie  caverns  are  dSfifaront  ftom  thoM . 
in  fj^ranit^/  bnt  tlie  difference  rliiefly  anttes  from  the  chnnuitcriBtir 
way  in  which  the  rock  weathers.  Slates  prei^eut  sharp  hue*. 
ja^ed  eilgefl,  Hiid  square  forms,  which  uro  rotainod  in  tbt 
caverns  formed  widhin  thetn  by  the  sea.  In  sluto  ns  in  f^nito, 
the  wearing'  away  in  chiefly  from  sufl  veinH,  audj  owing  to  Lht- 
uateriat,  it  is  not  oAen  that  the  extent  is  great>  or  the  oavoni 
tortnous  or  complicated. 

Sundbtone  is  rarely  ho  hard  and  compact  as  to  form  a  good 
material  fur  (»vems,  niid  iu  itit  pure  state  it  rceists  the  action  of 
water  so  completely  that  no  effects  are  prodncod  hut  thoac 
strictly  iiioehauical.  It  al»u  rarely  contains  systematic  reins  of 
suHor  uiaUu-ial,  ho  that  although  a  windstono  coost-linc  is  ofleo 
cTtrpmely  wild,  bold,  and  jagged,  it  doe*  not  often  present  fiin- 
Oaverutt.  Thoru  are,  however,  gnuid  uxceptions^  as  on  Iht- 
BoutU'COMt  of  Ireland,  and  elsewhere.  In  these  caacs  ardiod 
rocks  ore  not  unfrcquent,  the  sea  nnderminiiiff  the  stone  ohiaAy 
in  the  planes  of  beddiur,  and  enteriu^'  ^o^  i"^^  tlic  recesses  « 
the  rock  before  the  roonall.s  in,  and  the  c-avcni  bocoiuos  a  clrft. 
Sandstone  caves  may  bo  covered  with  limpets  and  barnacles,  bm 
are  not  often  rich  in  the  more  beautiful  varieties  of  ouiuiol  lift* 
and  soa-weod. 

Some  wonderfully  picturesque  and  grand  caves  are  found 
ctmnocted  wiUi  moaeru  lava,  and  also  with  those  aurient  Ian 
cnrronts  called  basalt.  The  f^rpftt  Ijaaaltic  district  of  thcOiant's 
Caiwoway  in  Irehind,  and  the  coast  of  the  opwwite  i^Unda  ('f 
Scotland,  are  penetratwl  hv  eavL-ms,  which  (mve  of^en  been 
described.  Fingnt's  Care  is  one  of  the  beat  known  in  the 
British  islands.  Similar  caves  or  grottos  on  a  smallrr 
scale  are  known  on  tlie  banks  of  the  Khine,  not  far  fruru 
Bonn;  and  others,  again,  in  Italy  and  the  vnrions  volcanic 
districts  of  Europe.  The  sea  has  hod  but  little  to  do  tvu!i 
these ;  they  ore  dependent  partly  on  the  mode  in  which  the 
colinnnur  masses  were  originslty  formed,  and  partly  on  the 
kind  of  decomposition  to  which  they  are  subjected. 

As  awondertnl  contrast  to  the^  (krk  fire-devcfeped  rcoeseeR. 
these  gloomy  and  majestic  halls  of  Plato,  we  nay  jnst  allndr 
to  the  brilhantiy-hghtcd  ieo  caverns,  frtHjacntly  formed  in 
ghiciers,  though  not  often  visitable  by  man.  Nolliing  can  be 
ooncotvcd  more  beautiful  than  the  cofoiir  transmitted  through 
ice,  and  nowhere  can  this  bo  seen  in  -perfection  but  in  one 
of  these  caverns.  The  river  of  cold  water  that  has  formed  tho 
cavern  msbee  along  at  one's  feet — the  only  disturbance  to  the 
dead  stillneis  tbat  utherwifo  prevails.  Uerc  is  no  life,  no  mark 
of  life  to  be  traced  ;  Imt  there  is  occasionally  a  floor  of  brol 
frfegniontfl  of  rock,  torn  away  by  the  aelJou  of  the  cold  thiu 

IfiQated  the  glacier  in  the  thin  air  of  the  moontAin-top. 
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But  there  is  another  f^rcat  el&ss  of  CATemii  very  diflbrent  from 
ly  of  these.  Limostone,  like  granite,  ia  a  brittle  rock.  It  is, 
rlicrwercr,  softer  thau  f^-smiiQ,  aiid  is  cliuinicnllv  acted  on  by 
water,  both  moro  rapidly  and  moro  completely.  Thus,  not  only 
by  the  8c»<8ide  and  withm  the  action  or  the  tidal  vnive,  bat  in 
enry  phico  where  there  ia  a  continnoaa  mam  of  limestone  com- 
p«ct  enough  to  hold  tog'other,  thore  are  numerous  cre^-iceB  in 
the  rock  ftrising  originally  from  fracliu-e  or  contraction,  and  in- 
ctojiod  during  elevation^  bat  finally  enlarged  and  converted 
into  cnvcma  by  water. 

Ia  England  such  caverns  occoi-  in  the  compact  limestonoe 
tcf  the  CDuat  of  South  Walofl,  in  mnny  parts  of  North  and  South 
tDevon,  in  Dorbysliiro,  and  in  Yorfcahire.  In  Fmnee  and 
Belgium  many  others  miffht  be  I'ited ;  in  Central  Genuany 
thiTc  w  a  well-known  mid  reniarknhlo  diatrirfc  honeycombed  to 
a  mnrvenons  extent  by  thofli,  whilo  in  Canuola  the  covema  of 
Ajtlvlsbero;)  in  (rreecc  a  multitude  of  grottos  aaored  in  classic 
Btotyf  anu  in  America  the  ^tlammotheavems  of  Kentucky,  may 
be  mentioned  rather  oa  a  few  examples  selected  at  random  from 
aeDimtl«aa  hoft,  thau  ae  giving  auy  outline  even  uf  the  ehief 
locatifcies  of  such  plionoracnn.  So  fi-etjuent,  indeed,  are  cavornH 
is  some  kinda  of  limcatono.that  their  absence,  rather  thnn  their 
]>rcflence,  is  remarkable.  But,  ou  the  other  band,  there  are 
some  limestones  that  seldom  contain  tlicm.  Such  are  the 
Portland  stone  and  someofthe  other  oolites  oftheBritinh  islands, 
slthougli  corrospondiug  rooks  in  other  countries  aboimd  with 
then).  Such,  also,  is  chalk,  which  is  too  soil  to  admit  of  large 
tmits  and  intricate  paasages,  althongh  noble  vanity  receding 
£rom  tlio  sea  are  not  unknown. 

limostonc  caverns,  oomraencing  from  or  terminating  in  Rca- 

side  elifis,  close  lo  the  ordinary  w*  level,  are  not  on  the  whole 

the  moat  common.    In  this  reapoot,  thcroforo,  they  vary  csaen- 

tiallv  from  those  in  granite,  and  the  picturesque  efiects  obtained 

fmin  them  are  also  very  different.     Mueh  more  ti-equently  they 

topen  out  on  cliffit  or  escorped  faces  of  rock,  far  away  from  the 

'sea ;  oflcn,  indeed,  in  river  banks,  but  oven  then  at  levels  far 

ftbove  the  present  water<line.    Their  openings,  again,  are  not 

^  alwaya  large  in  proportion  to  the  size  of  the  cavern,  nor  have 

■  the  entrances  of  important  caverns  of  this  kind  any  relation 

^BMhe  mnt^nijtnde  and  extont  of  what  is  within.     In  all  these 

^Mi^iects  I  hey  have  their  own  marked  pecnliaritiGS,  and  these 

depend  partly  on  original  formation,  and  partly  on  subsequent 

Ud  long-contiuned  wearing  bv  running  water. 

WatL'r<acti<m,  in  the  case  of  these  great  open  spacee  within 
I  limeitone  rock,  is  o  force  that  requires  ex]tlanation;  for,  althoiigli 
^e  rCBolt  is  clear  enough,  the  exact  eourae  of  proceeding  is 
miiiifeet. 
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A  mM8— oripnally,  perhaps,  a  pulpy  mass  of  lime-sand,  and 
olayey  niuil — is  formed  under  wator.aua  afterwards  covered  witb 
otlier  depoflits.     Kiposed  in  thief  way  to  the  influeoce  of  certain 
forces  within  the  eaHh,  it  parts  with  much  of  its  water,  and  tho 
parlictes   becx>me  compacted  and  often  half    crystalline.     It 
rotatns,  however,  its  character  of  a  somber  of  parallel  bods  utd 
strata  lying   one  above  naother.      When  sach  a  mass,  well 
hardened,  comes  to  the  eartli's  surface,  and  above  the  water- 
level,  it  is  inevitably  cracked  and  broken,  some  of  the  cracks 
being  wide  and  open,  and  others  narniw  and  scarcely  percep- 
tible.   Once  at  the  surface,  all  these  ci-evices  I>ecorae  w«ter- 
ohannols,   and   some  hill^side  at  a  distance  bleeds   with  in- 
numerable  tittle  streamlets,  the  reault  of  rain  falling  on 
earth,  and  penetrating  below  tlie  vegetation,  and  tlie  soil  in 
these  crevice!^,  and  so  through  the  mass  of  the  rock.     Bat 
water  tliUH  entering  limestone  contains  earlHmic  acid,  ha^nii 
passed  through  the  atmosphere  after  distillation  in  Natnre'J 
great  alembic  in  the  clouds,  and  water  under  such  circuui* 
stances  freely  takes  up  a  certain  puriion  of  calcareous  matter. 
Every  drop  Uiat  falls,  then,  removes  its  particles,  and  the  narrow 
fissure,  tlirou^'h  which  at  lir^t  the  trickling  water  could  barelyij 
find  its  way,  is  soon  onlatfjed,  and  becomes  a  watercourse, 
frequent  inton-alsjlhewnterrcachcsn  bed  of  soft  slimy  mud,oft< 
found  between  two  regular  limestone  strata,  and  its  progress  i| 
then  for  the  time  interfered  with.    It  now  acta  mechanically  as 
well  as  chemically,  and  scoops  out  a  space  that,  under  favour- 
able conditions,  becomes  itself  a  cavom.     Forced  to  find  its 
way  occasionally  between  hard  material,  not  (aronrably  circnm- 
staaced    for    mechanical    action,  and    then    stiddeuly   readuDg 
softer  parts  of  the  rtK;k,  a  succession  of  chambers  is  furme^ 
which  commuuicate,  indeed,  \^-ith  each  other,  bnt  only  by  T 
narrow  crevices.  Thus  it  arises  that  limestone  caverns  are  abni 
always  both  well  ventilated  and  wet^  and  generally  difficult 

BOCQSS. 

Bat  other  results  are  obtaineil  from  this  origin.     Water  drij 
oonstintly  through  caverns  once  formed  ;  it  often  carries  aknig^ 
with  it  a  certain  amount  of  line   mud,  and,  as  it  goes  on, 
becomes  charged  with  &s  much  carbonate  of  lime  in  aolutioa  aa 
it  ia  able  to  hold.     Whenever  the  water  passes  over  a  level 
surface,  some  of  the  mud  is  deposited,  and  wnenever  the  draoght 
of  air  that  liosses  through  the  whole  series  of  chambers  ia  dry 
enough  to  admit  of  it,  part  of  the  dropping,  or  dropped  wateqfl 
in  the  caii-ities  evaporates,  leaving  behind  a  film  of  limostonaH 
pre^-iously  held  in  sulution.     In  this  respect,  limestone  caverns 
are  entirely  different  from  others,  for  the  waUs  and  floor,  iosteiu^^ 
of  being  only  mechanically  worn  by  the  rubbing  of  the  waterjH 
aw  first  oaten  away  by  ita  solvent  power,  and  then  one  part^ 
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les  coated  vith  a  deposit  removed  from  another  pArt.     In 

Oie    course   of   time    it   will    Iiappen,    under    circuinst«ace« 

biTQurable  for  their  formation,  tbut  the  whole  of  &  large  district 

of  limestone  rock  becomes  so  completely  intersected  hy  pnsMigM 

and  cliamben*,  and  these  are  so  affocted  by  the  removal  of  the 

surfoco  in  some  places  by  chemical  action,  cho  wearing  in  other 

iH^^tes  by  mechanical  aclionj  and  the  renovution  everywhere  by 

!H^H  deposit  of   eticco!i>iive  films  of  limestone,   as  to  give  an 

yS^eanmco  of  aatificial  constmction  of  tho  most  com])licated 

Klond. 

|H     The  d^HMit  of  ftucoes&ivo  iilma  of  limestone  is  guuentUv  very 
ffsyatemfttic.     It  prodacea  three  distinct  appi'iaranees,  which  we 
y  mur  describe  as  stalactites,  stalagmitic  masses,  and  stalagmiuc 
boos  or  strata. 

Stalactites  are  tho  drooping  pendants  and  curtains  tliat 
depend  from  tho  roofs  of  Limestone  caroms.  Wondt^rfully 
beftatiful  and  picturesque  are  they,  when  seen,  undimmod  by 
smoke  and  dirt,  in  caverns  that  have  not  yet  become  celcbratedj 
or  in  parte  of  largo  caverns  rarely  visited.  Marvellous  forms, 
the  pret-^ise  canse  of  which  it  seems  almost  impossible  to  trace, 
lu  imagination  and  suggest  resemblance^^  to  all  kinds  of 
I  luid  nnfamiliar  objects.  The  simplesi  of  all  are  the 
grouped  cylinders  and  cones  of  traniiparent  crcam-coloored 
Ktone,  thousands  of  which,  sometimes  detached  and  sometimes 
touching  each  other,  mark  whei-e  there  have  been  crevices 
tlimugh  which  wattir  has  oozed.  When  s  niimVjor  of  drops 
have  fulh->i  from  an  extended  tine,  a  curtain  is  fonued,  witli 
occasional  fringe*  of  the  same  stone.  W'here  there  havo  been 
drops  long  falling  from  a  point  wLere  (he  drip  i»  continuotu, 
tho  pendant  is  on  a  grand  scale,  it  growH  downwarils  rapidly, 
it  assumes  large  proportionii,  and  becomes  part  of  a  columnar 
Uinss.  Meanwhile,  the  whule  of  the  water  ha»  not  been  got 
rid  of  at  the  roof,  tut  a  |}art  has  fallen  to  the  ttiH>r  and  evapo- 
rated there.  A  buso  has  boon  formed  below,  while  the  capital 
'if  the  column  was  being  traced  out  above.  As  the  slender 
ihcll  of  stone,  at  first  not  thicker  than  the  film  tliat  gives  colour 
to  a  Boap'buhblc,  MSnraea  by  degrees  larger  proportions,  many 
combining  in  one  spot,  and  all  together  tvnding  to  pro- 
Be  an  inverted  cono  siLspendcd  from  the  roof,  so  in  the  same 
1^  does  the  work  go  on  below — enlarging  and  spreading  out, 
tad,  at  th(!  same  time,  rising  in  a  conical  form,  until  at  last  the 
two  portions  meet,  jKtint  to  {K>iuc,  and  the  column  becomes 
wwapw^te.  Sheets  or  curtains  of  stone,  gradnally  thickening, 
hut  remaining  traosluceut,  are  occasionally  furmod  by  a  number 
cf  colnmns  tooching  e-och  other.  These  sometimes  serve  as 
wiUs,  separating  into  compartments  the  chambers  in  which  they 
u«  formed,  and  not  mifrequeutty  we  meet  with  Elastic  moaaea 
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of  Rtalftctite^  uioro  or  lou  reeembling^  tnbleB^  altan,  orgaiu^  luid 
mhpT  oVijrrtfj,  named  nccording  to  the  tosto  of  guides,  rnthrr 
than  Irom  wiiy  real  or  tracealjle  reaemblftwce. 

In  such  limestone  mvcms,  tlie  fimallcRt  chambers,  and  ofleu 
Tory  minute  subdivisiomt  of  them,  ore  chAraotorieed  by  them 
curiouH  accumulHlionx  quite  as  much  as  the  gr«ftt  hall*.  Com* 
menrinif  wiUi  t  ho  Hftin^  up  of  the  limnfttone  masa  in  its  hardened 
state,  thf!  cracking  of  the  nurface,  STid  tho  first  infiltrfttion  Of 
rain-miter,  the  c^ostructiou  of  ordinair  stalactites  and  stalag- 
initoH  in  raveniH  h&.s  gone  on  unchecked,  lieing  guided  only  ay 
the  accidental  ci^nme  of  the  fisfinres  and  crevices.  But  thcro  is 
another  kind  of  deposit  within  these  linjeatone  vaults  which  ia  also 
interesting,  and  on  whicli  iiuii'h  depends.  It  ia  tho  fiat  fioor  that 
is  commonly  noticeable,  f-aporially  in  the  chambers  near  t2ie  ont. 
let,  luid  that  is  indei>L'udeut,  lo  some  extent,  of  the  stalaeinitic 
base  of  columns.  This  floor  is  compofied  partlv  of  an  im|talpablp 
mud  contftining  iron  ochre,  and  lias  been  dernrcd  from  foreign 
material  carried  in  hy  the  water  from  above,  or  drifted  in  fnim 
aomo  sido  entrance.  Fmm  time  to  time,  a  coating  of  irtalftgmiic, 
ncArly  horizontal,  hao  formed  on  tho  anrfaco  of  tho  mud,  sc 
rating  the  floors  of  ilifici-out  ])eriod8  of  the  cavern's 
enabling  ur  to  judge  of  tJie  coinpiirutive  date  of  any 
objects  found  buried.  Many  such  coats  anccecd  oacb  othor 
inlorval)^,and  frugnieiitsoroUl  stalactite  and  stalagmite  are  of 
confusedly  mixed  np  with  tho  mnd  of  the  floor,  and  rc-comonl< 

Tliis  brings  us  to  the  second  part  of  the  history  of  cavt 
which  wo  must  reserve  for  anotner  chapter.    It  will  there 
shown  thftt,  connccttKl  with  tho  mechanical  fact*  we  have ' 
describing,  there  is  associated  a  group  of  natural-history' 
of  the  must  singular  kind,  pointing  to  conclusions  with  relerene 
to  organic  life,  and  even  to  tho  histoiy  of  tho  homan  racft,  i 
anrpoased  in  interest  and  importance  by  any  departoiesi 
geological  luvcstigation. 
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tfiB  LOWEST  FOBJIS  OF  LIFE. 
PART  11. 

PKOTOZOA  OR  LOWEST  ANlMAl^^"  VOBTJCKLLA,'  OR 
TUB  "BKLL-I'LOWKRAi.IMATX^La"-a)NCLUSlOK. 

BT  TUB    EUITOB, 

THE  reader  will  n*colloct  that  we  were  luAt  occupied  in 
invest  igtttiag'  tbo  nature  of  that  simplD  fabric,  known 
p  ■  .-t'tahle  ivll,  Hinl  timt  iHiiutifti]  pliint-fonn,  called  Vntvor 
•I  I  "  the  rciUiiig  ^IoIjl^  "),  which  is  a  gronp  or  assemblage  of 

each  cells  endowed  with  thu  power  of  locuiuotion. 

If  he  feel"  dispose*]  once  more  to  join  our  little  family  circle, 

b»  will  hftve  on  npportiinitj'  of  eonmdering  with  an  ftotne  objoctfl 

o(  gtia  greater  beauty  sad  interest.     An  we  mt  at  the  teo' 

tabic  B  few  evenings  subsequent  to  the  one  t.n  which  we  referreil 

mir  lasr  immbpr,  our  convcrsatioxi  turned  upon  the  suhjeot  of 

lar  tbruier  intjuiriei*,  and  I  was  asked  iu  what  the  diOereiice 

een  a  plant  I'ell  ami  an  animal  cell  cousitited. 

Mr  reply  was  at;  follows  : — 

"  fc'or  tlir  most  part  wo  find  the  animal  cell  enclosed,  in  Iho 

e  mannfrr M  the  vepctnhlc  dell,  in  a  capsnie,  or 'int«giiinent/ 

it  is  culled  ;  the  latter  word  crpref.-iing  the  same  mcauing'  aK 

m  '  ukiu  '  in  the  higher  animals.      Huth  in  its  constilneut  com- 

poQnds  and  in  its  an.itomT,  however,  tlie  animal  differs  from  tho 

lant  coll :  the  latter  1  hare  already  dcBcribed ;  its  '  ceU-wall  * 

a  distinct  membrane,  oonniHling  of  a  flubntance  called  '  cello- 

/  which  resembleit  starch  in  its  natnre ;  and  within  that,  we 

God  the  mU  eonitnU  ('  endochrome '),  believed  to  be  surrounded 

I     by  an  invisible  membrane  of  an  albnminou)^  character ;  thecell- 

&  ttrtitc-nti  consifit,  as  yon  know,  of  thope  green  grannies  that  are 

ftformed  within  the  capsule^  and  which  fltjat  about  in  the  more  fluid 

Hsip.    Now  the  animal  oelt  has  no  snoh  external  coat  of  cellulosOi 

^M  we  find  in  plants*,  bnt  only  the  inner  albuminous  cnrolopo, 

which  in  the  animal  cell  in  the  out«tr  protecting  coat,  or  skin,  and 

«onseqnently  we  find  it  to  be  much  firmer  and  thicker  than  in  tiie 

plant ;  in  fact,  you  might  »ay  that<  in  the  animal  cell,  the  inner 

,      membrane  being  of  a  tougher  coneistency  than  in  the  plant,  tlie 

onter  one  ia  usually  dijtpensed  with.     In  its  place,  however,  we 

I      oft*n  find  what  is  called  by  microscopists,  a 'carapace' — a  cotn- 

pvmtively  hard  shell,  or  armour,  of  which  tho  true  natiuv  i«  no* 

fflt  clearty  defined. 

"  Then  again,  in  tho  animal  cell  the  internal  granulw  are  not 
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formod  as  in  the  plant  cell,  bat  a  regnlor  consumption  and 
digestion  of  food  takes  place,  even  In  such  as  Ao  not  exceed 

ODe-thousandtU  port  of  an  mch  Id  diameter Ah ! 

you  may  smilo ;  but  I  mean  to  feed  some  of  them  thisi  evening', 
JD8t  as  they  feed  the  higher  animals  at  the  Zoological  GardeDS; 
and  when  you  harn  Eccn  them  ai  meals,  perhaps  yoor  scepticism 
will  bo  at  an  end." 

At  this  la.^t  obwrration  of  mine,  my  little  anditory  laughod 
outright,  for  they  regarded  the  statement  that  an  iniisiblc 
globule,  "not  exceeding  one-thonsandth  part  of  an  inch  in 
diameter,"  could  be  fed  in  the  eame  manner  as  a  qoodniped, 
aa  a  bareiaced  attempt  to  practise  upon  their  credulity ;  and, 
langhing  heartily,  we  all  aajoumed  to  the  study  to  witoeaa  this 
vonderfol  phenomenon.  J 

"  This  is  a  very  gmcefnl  cluster  of  flowers,"  my  pupH 
remarked,  as  she  leaned  over  the  microscope,  after  I  had 
prepared  a  slide  for  her  inspocticHi ;  "  but  you  said  that  you 
woi-e  going  to  exhibit  to  ns  ftonip  furms  of  oniumls." 

"Why,  good  heavens!  these  plants  are  all  instinct  with 
life!  How  they  sway  &om  side  to  side,  ci.>iling  and  uncoiling 
their  stems! — and  see,  that  central  one  that  towers  aliove  the 
rest  ha3  disappeared,  whilst  I  speak.  Ko  I  here  it  is  ^uin, 
slowly  UDCoihng  its  foatstalk. 

"  How  beautiful !  There  to  the  right  are  two,  drooping 
gracotully,  with  all  tlie  oh^ance  of  Canterboiy-boUa,  and 
wwiing  cue  another  like  hivers ;  and  yonder  to  tho  left  we  have 
matrimonv  tvpificd — two  hella  npon  one  stalk. 

"  And  louk  !  even  the  ctius  gf  the  flowers  have  tho  power  to 
change  their  sha{>e ;  now  they  are  globular,  now  x-aKe-shapeil  I 

"  How  lovely  I  Th  is  scene,  indeed,  eclipses  your  Volvox  an^J 
aU  your  plants — that  is  to  say,  if  these  be  not  plautx  also.  fa^| 
yourdisnoaures  have  rendered  it  impossible  to  judgn  of  the  truo 

nature  of  these  invisible  forma  by  any  ordinary  standard,     l; 

coald  sit  and  gaze  on  them  for  hours  and  watch  their  n 
movemeutfi. 

"  Bnt  what  are  those  bloo  flakes  that  revolve  in  i 
around  the  cupa  of  the  flowers  ? 

"  Wei),  I  (Nsnfess  you  are  imfblding  to  os  the  invisible 
of  nature,  with  ever- increasing  interest  and  attraction. 
them  all  appronch  and  witness  this  wunderj'ul  sight,  and  tht 
we  will  ngftin  bo  })fttioni  listenerfl  and  learners." 

•*  Y'ou   will   have  to  be  a  patient  listener  this    evening, 
remarked ;  "  but  as  you  will  only  be  doing  penanco  for  t 
ridicule  with  which  you  just  now  treated  the  informaiion  tlist 
I  gave  yon,  I   Rhnll  not  deem  it  necessary  to  apologise  for 
tcatiug  your  powers  of  eudurancc. 


TKl.  ^--.r.    *...-- 


A^-.-p     r_cvOH   AND 
•Mi«Nri  ■'N3*TT>N 
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I  tatcnd,  this  Bvcmng,  to  answer  fully  HOin(>  qnp«t.ion»  that 

■on  pnl  lo  mc  the  lost  time  we  exnmined  these  foims  together; 

but  first  I  will  satisfy  yoar curiosity,  by  sayiugthat  the  'flowers/ 

rhicli  TOU  have  jiist  lM?en  inspecting  nre  living  creatures  called 

■*    "  fllir,  from  the  ciirioiiB  little  vortex  or  whirlpool  that  they 

in    the  water    in    order  to    attract    their   iioui-ii'lmient, 

onoinALiiiff  in  this  ioHtaiice  of  the  flakes  or  partictcH  of  indigo, 

with  which  I  have  been  feeding  them.     Now,  where  iti  your 

unbelief?" 

"Well,  I  confees  that  my  tDcredality  got  tiio  better  of  my 
jndgment;  so  pr»y  pardon  me,  and  proceed." 

"  Id  inreotigating  these  myetterieats  living  atoms,  I  muat,  in  tho 
rst  place.  Bay  a  few  wohIh  to  yo!i  fonccrning  those  two  curious 
form*  of  lifi:?,  thft  hiri^it  of  any  yet  discovered,  Atnaba  ('  tho 
changing  animalcule'),  and  Aelinophrtja  Sol  (' tho  rayod  or 
radiating  Sun')*  both  of  which  we  inflpected  cm  a  recent 
ocatfiao.  The  first  of  these,  Arafeba,  put«  out  (.emporftry 
nembcra  ('pseudopodia/  or  fahie  feet,  aa  they  are  called), 
and  by  this  means  moves  about  in  BCorch  of  food,  or  mthcr,  I 
shonld  say,  until  it  accidentally  comes  into  contact  with  some- 
thing that  will  serve  for  its  nutriment.  The  mode  in  wliich 
thoflo  feet  are  improm^cd  ia  very  curious.  Amu:ha  it«elf 
ooosists,  practically  Bpeaking,  of  a  mass  of  cell-contents  (called 
fay  natnnuiats  'aarcoao'),  without  a  cell-wall,  hut  tlu-re  is  pro- 
mbly  at  ita  drcamfernnco  a  thin  cbstic  membrane,  which 
beoOTMS  extended  in  the  direction  in  which  the  animalcule 
nouu  to  move.  At  fir^t  tho  false  foot  is  tranisparent,  but 
pnsontly  the  granules  that  float  about  in  its  body  sot  np  a 
^cnrreat  in  the  direction  of  the  falso  member,  and,  flowing  into 
^■il,  cause  H  to  rceemble   tho  rest  of  tho  body.     {Plate  vii., 

^  "  When  the  Amoeba  comes  into  contact  with  any  substance 
suitmble  for  ita  nourishment,  it  enfolds  it  with  these  false  mem- 
betm,  and  drawing  it  into  its  body  through  an  extemporised 
aperture,  it  bucks  out  the  nutritious  constituents  by  the 
ugostive  process,  and  ejects  tho  indigestible  particles  by 
HUither  opening  in  Iho  body  niptur^d  for  the  occasion. 
won(i»*rfiU  to  n_-lati>,  it  performs  this  operation,  so  indis- 

jible  to  the  maintenance  of  its  lowly  existence,  without  any 

^gans  of  digcfttion  whatever.     Tlio  only  appi-oach  to  organim- 

[tion,  viiHblo  within  its  body,  is  a  little  hollow  sphere,   that 

ipvars  to  servo  as  a  reouptacle  for  tlic  fluid  product  of  tho 

Qve  process — tho  blood,  as   it  may  bo  popularly  called. 

ajiherc  contracts  and  totally  disappears  from  time  to  time 

"^    ilhni  tho  '  contraailo  vesicle,')  and  then  gradually 

and,  OH  microticopials  believe  it  Co  be  a  kind  of 

ktiog  apparatus,  analogous  to  tbe  heart,  they  have  ca>lled 
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tbiii  rhTthmical  contractioQ  aad  dilatation,  tho  '  sy«toto '  and  [ 
'diastole/  t«rmH  cinpluyud  in  oonneolioa  with  tlio  movemeati | 
qI'  the  last-Dumed  orgau  in  the  hi^er  onimala. 

"  Thus  you  mil  see  Uiat  Aincebs  whicli  is  at  preMol  r^trded 
mi  tho  lowest  type  of  aiumaltij  la  in  fact  a  mass  of  oeU-oontttils. 
or  '  sarcode,'  without  a  definite  ooU-woll,  possosaing  tho  power 
of  locomotion,  and  tho  capability  of  nourishing  it-s«if.  How  it 
roproduceti  iuiclf;  lujd  whuthur  it  rctdly  ui  a  ^rfectly  formed 
ouimaloalo,  or  only  the  early  stage  of  ona^  is  not  dofiniidy 
ouccrtoiiiBd. 

"The  other  living  tyjie,  Ajotinoi^rys  (pi.  viti.,  fig.  2),  diffin 
(rom  Amoeba  cliieSy  in  its  members  of  locomotion  bemg  cod- 
Btant,  and  in  tht>  structuro  of  thu  body  being  retioulated  after 
iho  macuor  of  a  honuyi^omb,  and  not  gelatmaa3 ;  indeed,  it 
resembles  tho  section  of  a  miuuto  twig  of  tlio  pine. 

"  lU  locomotivu  members  (psuudupodia)  are  boUeved  to  h&n 
the  power  to  patxilyze  its  prey,  whicn  you  will  be  surprised  to 
hear  often  consists  of  highly  organized  animalcules.*  These  it 
engulfs  in  the  same  manner  as  Ama>ba,  digesting  tlie  nalri- 
tivc  pi>rtiou,  aud  oje<:ting  what  is  indigciiliblo. 

"  Lot  mo  jui^t  rotate  one  more  circiim:itanco  conoorning  Acting 
pliryi<,  and  then  wo  must  pass  on  to  tho  bell'llo^ver  atiimaJoulo. 

"  \\l)ien  two  of  these  funuH  come  into  contact  with  ono  aaothsr 
it  is  nut  at  oU  uncommon  for  them  to  coalesce  so  compbitely  M 
tu  form  utio  perfect  animalcule  j  and  the  new  onNUare  poesoBSM 
precisely  Um  Ruine  properties  as  the  two  of  whitrh  it  is  composed. 

"  I  moiitioii  this  oirt'umstance,  in  order  to  show  you  how 
remarkably  simple  must  be  the  Btmotora  of  the  '  lowest  fomta 
of  life/  when  two  of  them  eon  amalgamate,  and  yet  nrtain  th«>r 
rital  properties  unimpaired. 

"  In  concluding  my  rumarkH  concerning  them,  I  wonid  obnem 
that  they  have  bcc-n  placed  by  sviitematic  zoolo^ta  in  a  gronp 
of  animalcules,  called  *  Rhiat^poda,'  or  '  root>footed/  from  the 
peculiar  shape  of  thoir  members  of  looomotion.t 

*  AiiKeb*,  I  bdtcfv,  fwda  on  the  siiuplnt  kiuds  of  plaols. 

(PL  riil..  flg.  %,  repTMenta  Aetinopfirf  M,  *a  T  tiAr«  myaelf  m«b 
sming  and  digestinj;  ■  Steotor,  or  trumpet  aiiluuiU-ula}    In  ActinopluT*  < 
contnictile  vatids  u  cWriy  viuMr,  kiid  nflvr  n  ineal  lU  ooatraotioiu  nol 
dikutioDS  are  v«ry  rcfpilsr  and  iKTcoptiblc    (Fiji;.  Sa.) 

t  Hr.  J.  R.  Onene  (whoBi«  cxcwlWut  UiUd  work, "  A  Mniiiial  uf  tlin  fiub- 
Kiiig^doui  Protons,*  (r  Uron^lj  reeonuoendsd  to  the  *lw£mi  of  this  hraach 
ufiwUinU  butoiy) aptly  dmonbM  Auuaba  ;  and  iba  cztmonliiury  [ibrnamena 
whiuli  «cooiapuQr  the  life  of  this  lowhest  of  tiniw  fertm  vmnant  me  ia 
iiiakii^M  utrsct-^cvco  ab  tim  risk  of  a  liUW  r«p«tuion  :— 

*'  wbeD  fint  Disced  under  ihc  tnleroaoope,  the  Ama^M  pr»rnu  tho  appear 
MK?  of  s  f^obular  miM  of  a  >enii-tiuuipnr«nt  j«Ily,  dectituW  nf  any  appanut 
"      lisatioa.  Tbiaueeniingly  hetplnab«n(r!">ori,havercr,«inii»eiiofslo?ht>w 
I  of  life,  br  puahiag  out  in  raiioua  dirvutiotu  portions  of  tbs  JoUj-lik" 
■tubstancc  of  which  it  u  conipoaed.    By  expanding  one  of  thne  pwtoigs'lioni. 
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"The  bell-flower  tuiimalcnle,  or  Vorticella,  aa  it  is  called  by 
^pifltfl,  bdong«  to  n  gronp  of  nnimalcijles,  termed  '  Tnfu- 
io  conaeqaeooe  of  their  being  sometimes  fQimd  io 
JOB  of  decsying  aniual  und  vegctHulc  substAncea. 

*'  To  the  inresti^ation  of  this  group  of  animab,  Ebronberg, 
cminBDt  IVuHMan  microscopist,  has  dovoted  a  consider- 
I  able  portion  of  his  lifotitue,  und  although  hiH  observations 
apon  their  ttruduro  have  been  sliown  to  be  incorrect,  yet 
it  is  to  hiin  thai  wc  owe  our  knowledge  of  the  eristeoeo  of 
vast  uiiuibers  of  these  foi'iiu>  of  life.  I  shidl  not  {lerplex  you  by 
rMording  the  errors  into  ivhieh  Khrenbwg  has  fallen,  but  wi\\ 
now  eudeavuor  to  oommamoate  to  you,  as  popuhirty  as  possible, 
the  aittheuLic  details  tliat  I  have  bc^u  able  to  collect  by  resdinx 
and  obserrattOD,  concerning  the  natural  history  of  the  bolU 
flower  animalcule. 

"  Whilst  I  oiu  describing  its  movements  and  habits,  however, 
it  would  be  aa  w^  for  you  to  have  one  of  the  living  oninialcnles 
onder  four  eye|  and  I  will  therefore  try  to  iiud  one  fur  your 
innieotion.* 

'*  Torticella  coiudaM,  ae  yoa  perceivo,  of  two  parts,  of  which 
(fafi  ono  may  be  lamihar^  adieu  the  cup,  and  the  other  the  foot- 
stalk, or  as  they  are  tenncd  by  nntiiruliKU  the  'calyx'  and 
'pedkde/  and  certainly  of  all  living  forma  none  so  closely 
HMBublea  a  Bower  in  shape  as  does  this  one. 

"The  calyx  is  formed  after  the  model  of  a  cup,  or  va^e,  but  it 
Ku  a  oontructHe  power  (affhas  also  the  pedicle),  and  frequently 
it  assumcB  a  ^bnlar  form. 

"  The  pedicle  is  n  long  contra<;tiIe  appendage  to  tho  cup,  and 
it  derives  its  power  of  coihng  and  uncoiling  ilsulf  from  the 
d^cate  filament^  wliicb  you  may  trace  through  its  whole  length." 
|(RTiU.,fig.  3  a.) 

lad  then  drawing  after  it,  or  nuher  into  it,  Lhe  nqsuiiuler  of  itolH>dy,AiDoaba 
dowlf  adTBOMs  m  s  Knnevbst  imgular  maimer.  .  ,  .  Shmilil  the  jimcxba, 
IB  ita  profran  ihmigli  the  «st«T,  come  in  contAct  with  nay  foreign  Bulnl&nco 
of  iasD  UP,  the  lntt«r  is  teftadoaxlr  i^nwrnd  by  th«  |Meud<qioi^  which 
tvlaee  siouail  it,  Btul  tbiw  the  monel  Mon  become*  indoMd  in  tint  h)t«rior 
.ortbebodT. 

I  ^TliaM  11  BO  true  oibI  orifioo  (month},  snd  tho  nuwio  in  whitk  de^utitiou 
ijifwfenued  by  th«  Aniwha  inmy  twt  ioaptly  be  iUiutmtvd  by  furcing  a  iloae 
Into  s  lamp  nf  day,  or  i^lniiUr  ptnctic  tost^riAL  Tlie  powef  of  Beloction 
foaaaedby  Iha  Amwbawmildappeu  to  be  but  slidit,  <>iui«ru  to  theqosn- 
ti^  «r  iiQaljqr  fit  ita  food.  Iiioiyuuo  particles,  mA.  as  HUid,  ar«  fteqnaitl; 
iiavtM  aioog  with  ill  more  proper  aUmeat,  Sonetimn  the  body  uf  thii 
Asurha  amMian  aa  a  luorc  tnio>iNu«nt  film,  investing  tbo  labstanoe  eni- 
lofsd  I  aaa  It  oocailooaUy  tiappeiH  that  it  beeonica  unwled  do  tbo  aharp 
tt  aaoM  |uoj«ctin<  objcet  The  indigcatihla  nnuuns  of  the  food  are 
fnbsd  oat  thraigb  souw  part  of  the  gelstbHKia  body."— (pfk  3^) 

natliT  wouUl  ilo  in-ll  lo  rt-fcr  U>  pl.-Uw  vii.,  whibt  following  thii 
.  ft,  ualna  be  «n  nbtAin  a  living  Kpeciiueti.  They  an>  (buml  in 
iooa  of  hny,  abto  attach^  to  duckwewl  in  poo^,  and  in  other  loenlitisa. 
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"  A  kind  of  muBcIe,  1  snppoee  ?*' 

"  No,  not  exactly  a  muscle;  it  is  n  portion  of  tlie  sub* 
of  tlie  aninialculo,  oadowed  with  Has  coatractile  property :  lliat 
is  the  bc>st  doSnition  that  we  can  nt  present  give  uf  its  nature. 
If  you  wutch  it  MMCoiling  (for  it  coils  up  so  rapidly  that  the  eye 
winnut  follow  the  movement),  yon  will  distinctly  see  the  intenml 
filament  elougute,  and  asstuno  a  wary  appearance  as  iL  is  eS' 
tended,  until  at  length  it  becomes  almost  straight  from 
to  end." 

"  But,  stay  a  moment,"  observed  my  pnpil ;  "  how  doeo  H 
happen  that  when  the  pedicle,  as  yon  call  it,  becomes 
extended,  tho  cop,  which,  durinfr  the  coiline  procees,  had 
ummied  the  globular  form,  al^o  expanils,  and  t-hcre  seems  to 
be  a  kind  of  agitation  all  round  the  rim,  when  tbe  flower  ii 
fully  blown,  if  yon  will  allow  mo  to  employ  the  expression  ? 
What  is  that  vibration?" 

"  It  arises  from  the  action  of  an  appliance  that  the  ani 
oule   possesses,  to  enable  it  to  obtain  a  supply  of  nourish^"! 
ment, — a  circlet  or  wreath  of  *  ciliaj'  little  hair-Hke  appendftgea, 
similar  to  those  that  I  showed  you  u|xm  the  cells  of  Volvoi." 

"  Why,  then,  tliis  bell- animalcule  may  be  a  vegetable,  afls 
ail,  if  it  is  fiiniifihed  with  eiich  orgnns." 

"On  the  same  principle,  then,  you  and  I  may  be  vegetables; 
also  the  oysters  that  we  consume.  Have  you  forgotten  what 
I  told  you  concerning  thorn,  when  I  showed  them  to  yoa 
upon  Volvox :  that  thev  are  found  in  ourselvet*,  and  are 
numerous  in  tho  gills  of  the  oyster?  In  Vorticella,  they 
supply  the  place  of  pscndopodia,  tho  false  feet  of  Amcrl)a, 
end  the  .Sim-auimalcule ;  for,  by  their  rapid  nbnitions,  tlity 
cause  a  current  to  Bow  constantly  in  llie  direction  of  the 
mouth,  and  this  brings  with  it  a  supply  of  nourishment  foe 
the  animalcule.  Tliis  I  will  demonstrate  to  you  by  ao 
interesting  experiment." 

So  saying,  I  reiuoveil  the  slide  from  tho  stage  of  tho  micro- 
ac-ope,  and,  taking  a  clean  one  from  my  cabinet,  transferred  to 
it,  from  a  small  bottle,  a.  &e«ih  drop  of  water  containing'  Sb: 
more  Vorticollae. 

"These  animalculte  have  not  yet  been  fed  with  indigo," 
observed,  niter  having  satisfied  myself  that  tho  drop  contained 
some  of  tho  living  forms  in  question;  and  taking  from  a  bos 
of  colours  near  at  hand,  a  small  cake  of  iudigu,  1  rubbed  it  in 
a  little  water  upon  anotber  slide,  and  then  transferred  a  drop 
of  tho  solution  to  tho  slide  Ts-ith  water  containing  the  Vorti- 
celhe,  and  replaced  it  on  the  stage  of  the  instrument,  having 
pre^-iously  covered  it  with  a  small  piece  of  thin  ^ass  to  prevent 
the  evapomtion  of  the  fluid.  'ITiia  operation  completed,  I 
invited  my  friends  to  draw  near,  and  inspect  my  httlo  charges 


* 


U)WE9T   FORMS  OP  LlKT 

"So,  these  little  flocculent  particles  tliat  float  about  m  tfao 
trnterare  portions  of  the  indigo  in  solution,  aro  they?" 

**TeB;  thej*  arv  Lhe  inagtiiliett  (lakes  of  th»t  wib^ttance  held 
nspendad  in  thp  watfr;  nnd  now  if  von  look  a,t  the  rimof  tlio 
calyx  of  one  of  the  Vorticflloe,  yoii  will  find  Ihut  the  cnrreot 
brings  a  coutinuout)  supply  of  Uie  indigo  into  tho  month  or 
oml  Aperture,  as  it  ia  termed,  of  iJie  Vorticellm." 

**  So  it  does,"  naid  mj  young  pupil,  after  watcliing  flio 
opecmtioD  for  a  time;  "and  iiisido  ut  the  cup  little  blao  bolls 
or  ^lobnles  ore  formed, — portions  of  tho  food  undergoing 
£g«sliou.  I  suppose  V" 

"  .S«5  h<»w  acut4>  your  facultiea  aro  l)ecor!iing  by  observation," 
[  1  erclfiimed.  "  Tho  globules  are,  indeed,  portions  of  the  food 
[undergoing  digestiun,  and  I  will  desixibe  this  process,  ho  far 
I  IS  we  ore  ncqnaintod  with  it,  in  Vortioclla  and  other  infoRorial 
laQtmnlcnlic. 

"  Tlie  body  or  calyx  of  tho  animalcule  is  composed  of  a 

httie    tnass    of    snbstaaoe   similar     to     that    of   Amn;)>a,    bub 

Vortirt'lhi  is  inclosctl  in  an   elastic  contractile   skin   or   in- 

tognmeDt.     Some  obserrers  beliere  tliis    '  skin '   to  be  mode 

on  of  two  difitinct  membranes,   tho  inner  one  being  contrao- 

tile,   and   rzientiintj   i'h/o   the   jHfiilcU    or  fnof-stalk,    $o   as    Ut 

eofutilnto   thai    tvMttrkdhli^  eontmctile  Jifament,  u'Aii'A    impart* 

^the  power  vf  cuitini^  and  unwf/trwf   to  tfu:  apjttmdaae  in  quet- 

fUoa.      (Ptate   viii.,  fig.  8  ft.)     ^'ho  soft  Bomi.flniu  substance 

of   the   calyx  contains  a  mdimentory,    digestivOj    and  cir- 

-onlaHng    appnrstiLSj    tho   food   being    admitted    through    an 

tapertnro    vitnnted   within  the  rim  of  the  cup 

1  h&ve  been  trying   to  call  to  memorj-  tsom©  famihar  object 

that  will  oilijnj  you  an  id»i  of  tho  calyx  or  cup  of  YorticelUj 

I  bnt  tho  only  one  to  which  I  can  compare  it  ia  a  common 

[imnkraat    cup    into  which   a  cirailar  piece  of  cardboard    has 

[bocn  inuerteil,  so  as  to  Icavo  only  the  rim  of  the  cup  visible. 

'Soppfwe  Ton  were  to  cut  a  piece  of  paper  or  cardboard  to 

lhe  •ihape  of  the  cop  at  its  widest  part,  and  make  a  hole  in 

the  cardboard  a  littto  to  one  side  from  the  centre,  you  would 

imtfatc  to  some  extent  the  'disk,'  hh  it  is  called,  which  closes 

the  wide  aperture  of  the  calyx  of  Vorticella.     Tho  circlet  of 

(ilia  ia  disposed  spirally  upon  tho  disk  within  the  lip  or  rim, 

iad  is  continued  a  littlo  way  into  the  mouth  or  oral  aperture, 

whirh  ts  roprea«ited  in  my  simile  by  tho  holo  in  the  card* 

baard  that  i^oeee  tho  aperture  of  the  cup  (fig.  3). 

"  Sow,  watch  the  current  nf  indigo  carefully,  and  you  will 
perceive  that  it  forms  a  kind  of  vortt^x,  or  whiripool  (hence  the 
name  Vortierllti),  the  object  of  which  is,  tliat  any  particlea  of 
oatlcr  nn&nitable  for  niiirimont  may  be  rejected;  and, 
•wording  to  the  observations  of  some  microecopists,  thoro  ia 
».  ir.  " 
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oppUanco  witliin  the  entrance  to  the  nuluumitary  stomach , 
that  aids  iu  the  nclertion  of  siiitahlc  iir>urishmeut.'' 

•*  1  gc<!  Uie  little  whii-lpool  very  distint-tly,  for  lierotbe  conrae 
of  the  cmrrent  is  plnitUy  iudicAted  by  the  iuuuuii'rable  fiuti-] 
cle8  of  blue  colonring  matter  [nix4:7d  with  tho  water  (plate  rii.); 
but,  curiously  pnoug^b,  altliuu^h  I  fuicy  I  ca»  xee  u  little  ImU 
of  food  (uf  iodi^j  I  tihuuld  Hiy,)  foruuDg  ui-ur  tho  mouiht 
yet  I  do  not  see  we  pnrtidi-s  enter  at  tho  apertnru."  (Phito  viii., 
fig.  3  c.) 

"  No ;  becnuso  they  cbaae  one  another  with  sucb  rapidity  that 
it  requires  a  practised  eye  to  follow  them  iu  their  course.    Yon 
were  correct  iu  eayiug  that  yoa  see  tt  ball  of  food  furmiug  iiev 
Uio  iiioui  U.  Tho  food  ocoomulatas  at  tiio  botiom  of  a  little  Uibnlar 
op  fuimeUsliftpetl  excaration  in  the  cstemnl  envelope    of  iho 
body   (cunituiiiiicatiiif^  with   the  ntiter  through  the  oral  itpirr- 
tnre),    luid  As'lieQ  the  Imll  has  attained   a    certniii  eixu,  it 
forcod}    either  by   its  own   weight    or   by  the  current   from^ 
without,  into  the  Lut«rior  sub«t«.noe  of  the  calyx,  whilst    tha 
formation  of  another  Uttle  pL>llet  at  once  commenoes.     If  Ton : 
were  to  watfh    tbeHO  pellets,  ynii  would  find  l-liat.,    art-er  toej 
have   eacftiied  intct  the    cnp,    tliey  <iontinue    to    nitato   (veiyl 
slowly  ux  VortiwUu,    but  more  rapidly  in  some   uthem  uf  this 
Infusoria,*)    until    the    whole    of   tKe    nutritivt}    portion    is 
extracted,  and   then  the  residue   is  ejected    at   the    rim,    ni 
ouricd   away  by  the  ro<!e(hng'  current.      Soiiio    inicrui?copiKC 
betiovo  that  it  ia  expelled  by  a  second  ftpeeial  aperture.     T\ 
obgervat-iou  uiiiy  be  eorrwTt.,  but  I  will  not  be  re»(iou*ibl©  (0 
its  accuracy.     So  much  fur  the  dif^'stion  of  tlie  food.     Kt 
a  wonl  reganlinK  the  means  whereby  the  liquitl  product  o( 
digu»lion  is  circulated  through  the  body  so  aa  to  minister  to 
ite  growth. 

"  This  Quid,  which  is  aualoguos  to  the  blood  of  the  hif^i 
auimuU,  is  collected  in  a  cniitmctile  cavity  resembling  tuu^ffl 
n'hieli    wo    found    iu  Amwi^a    and  AcUnophrj/a    •Si>',    but    in-i 
the  Infusoria    it  i*  more    perfectly  organized.     Yuu  know 
what  niuuner  our  heart  operateji,  driving  tJie  blood  by  it« 
traoUoiiH  through  arteries  to  nil  parts  of  the  body,  and  rectnring 
it  bade  tluvugh  tho  veins.     WoU,  in  some  of  the  InJ'uMria  the 
coutractile  vesicle,  which  ia,  in  fact,  the  first  trace  frf  a  hea 
m  the  animal  kiugilom.f  mimics  this  operation  of  tlu)  mor 

•  rtni«  viii.,  %,  4.  n-|in«riu«  Lhs  digwtiv*  proocn  in  aootfaer  uiAiaotU' 
AJiuiiutculo,  ■•  tftavaimM  teititiUam,''  iu  which  it  may  mora  i«adil*  be  bA- 
lonnl : 

11  Onil  Aitcrturv.  or  nioutlL 

A   I  V)U-l  runiiiiu  ai  Ihi-  bultoai  of  the  nitCmntuy  Iliroub. 
e   t\ilI(iU  it)  dir  bod,T. 
^^  rf  bifiMU<>t  rvtiiuiM  of  food  Mcapiag  from  the  body. 

f^  An»r>iii«  to  mow  ualunJisIs,  it  n  vbt  rudiiueot  of  wLkt  ■ 
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organ ;  so  tntich  so,  that  the  coDtractions  and  dilsta- 
in  both  cases  are  known  to  physiolo^Es  bj  tho  somo 
itific  defalcations,  the  '  sjstole*  and  tho  '  diulole.'  In 
ler  of  the  [utusorin  I  bsvo  seen  thiii  action  rery  perfectly 
ityed.  The  ammatrule  in  called  Qtaueoma  acintiUan* 
^(tbd  '  scmtilUttng'  nr  i^parkUnr  GUncoina') ;  and  here,  when  tba 
contractn,  fire  secondiuy  ones  make  their  appesxanctt 
itf  and  into  these  spaces  the  fluid  penetrates.  As  the 
I  Teaide  dilates  again,  its  satellites  contract  and  dis^paar." 
Tiii.,  fig.  e.) 
"  And  are  Uiere  any  rotns  or  arteries  in  the  Infusoria  V  " 
"  I  have  not  obaerved  anything  anoIofifOQit  to  the^e  vessels 
th«  animakula  just  named ;  hut  iu  auother  (/'ara7n«<7ivi» 
itum,  pi.  viii.,  fig.  5),  I  have  noticed  a  namb«r  of  little 
'  I  Tmatatxng  from  the  contractile  space.*  These  seem  to 
it  the  arteries;  and  when  the  veucle  couCructs,  they 
uid  become  visible.  Hoar  the  vesicle  they  oro  bulb- 
and  they  become  smaller  as  they  recede  from  the 
^' heart.*  Ju-it  as  in  the  case  of  the  smaller  vesicles  that  cnr- 
iraond  the  central  one  m  Glancoms,  these  arterial  vessela 
,  disHppear  aa  the  {■ontrainile  vcsicit'  expand.-)  and  reoeiven  back 
Lito  contents.  Is  it  not  wondorfhl  how  the  designs  and  opera- 
jtiuos  of  the  lufiniu^ly  Great  may  be  traced  even  in  His 
I  iaSnirely  small  crrntions  I 

"  And  now,  having  (;xptaiued  to  you  the  digestive  and  circu- 
prmvBS  in  YorticuUa,  and  some  of  tho  other  infusorial 
lalcuhe,  I  roust  conclude  its  history  by  describing  its  mode, 
[m  rather,  I  should  say^  its  modes,  of  reproduction.  It  is  pepro- 
rdaood  by  at  least  three,  and,  acoording  to  some  physiologists, 
fimr,  different  methods.       The  firBC  is  by  snbdivision  :  that 
most  simple   and    thf>   most    easily  watched ;    indeed 
lis  ODB  ondergoing  subdivision:  you  had  better  all  inspect 
before  I  explain  the  prooeHS  (pi.  vii.).    Vou  will  notice  that 
Uwre  are  two  calyxet  or  cnps  upon  one  stalk." 
"  Tes ;  and  one  of  the  cups  has  a  double  circlet  of  cilia,  one 
tibe  rim  and  another  close  to  the  stalk.     What  is  thu  use  at 
<  Kkcond  circlet  V  " 
*'  I  will  tell  vou  presently. 

_i'  When  o.  Vorticplhi  is  about  to  snbdividej  it  becomes  in- 
lougitudinally ;  tltat  is,  from  the  etalk  to  the  rim.  This 
itiou  becouea  deeper  and  deeper  nntil  the  calyx  is 
scfurated  into  two  parU,  as  you  see,  both  remainmg  on  the 
wmj  Ktalk  (pi.  vii-t.  Presently  the  second  ciriTlet  of  cilia 
it  fanned  on  one  ui'  tho  cups  ( I  say  presently,  for  the  whule 
pnOBSH  ijf  Hubdivifliou  mruly  occupies  above  an  hour),  and  these 
ntvcQia^  by  thoir  rapid  vibrations,  twist  the  cup  off  tho  stalk. 
*  P.  cautUtum  bu  twa  such  spsoei. 
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"  The  fne  VoTticella,  that  is,   the  calj^   whksh  has  bwn 
detached,  srrims  about  very  rapidly  by  nit»an8  of  its  two  circlets ' 
of  cilia;  but  at  hmjith  ono  of  thoso  disappeani,  naiDcIv,  tho 
circlet  that  was  originfllly  situated  at  tho  rim.     This  end  uf  tfia 
calyx   then  attachf^    itself  to  some  floaliog  object,  and  poUJ 
foiib  a  ppdic-le  or  ftxitstalk,  the  opposite  eud  becoming  the  una" 
at  whifh  food  is  received,  for  a  now  *  mouth '  is  formed  wtt&in 
the  wrvath  of  cilia  ihat  aided  to  twist  it  off  the  old  foot«lalk. , 
So  you  een  the  porta  of  the  calyx  change  their  fimctious, 
very  sood  the  proccso  of  subdirision  commences  o&cah. 

"Sometime!^,   howeror,  the  6raion  'v»   not  confined  to  lli*j 
calyx,  but  extends  into  the  pedicle ;  and  under  these  circiiin- 1 
stftncea,  it  is  inoimplete,  and  the  two  animalniles,  or  rather  llie' 
two  cups,  remain  permanently  attache*!.     AVTien  this  abnormal 
prucesA  is  oiXen  repeated,  tiie  whole  group  astjumes  an  arbo- 
rescent appeanuict*,  and  auch  a  ^ronp  haa  obtained  the  name  of 
Carcheaium,  or  tho  Treo-VorticoUtt  (pi.  viii.,  &g.  6).*  The  grmip 
of  Uviuff  fluwers,  thervforo  (in  some  cases  attached  by  their 
Bereral  footstalha  io  one  centi-ul  sti-m),  is  the  rrault  of  one  of  ths^ 
raprodactivo  proocasea  in  \'orticeIla,  namely,  that  of  Bssion 
Bubdi  vision. 

"  Tho  next  is  called  '  gemmation'  or  '  budding ;'  but  it 

not  of  such  fi-equent  occurrence Let 

eadeavour  to  illutttruto  this  buddiue  process  by  a  Himile.  Can 
you  imagine  a  Cantcrbury-b<fU  prodiicing  another  rnp  through 
the  growth  of  a  bud,  uot  upon  the  footstalk,  but  close  to  it,  on 
the  flower  itself?  if  so,  you  will  uuderstaud  how  tho 
Vorticella-bud  grows,  as  it  were,  firom  the  calyx  of  the 
(pi.  viii.,  6g.  3).  It  is  nourished  by  a  connection  willi  the 
□DtU  old  enoug-h  to  lead  an  independent  existence,  and 
circlet  of  cilia  in  developed  al  the  part  attached  to  the  pareoi, 
by  which  means,  a<i  in  the  former  case,  it  frees  itself,  swims 
about  with  the  aid  of  its  cilia,  develops  a  pedicle,  and  becomca 
Bedcntory,  or  *  eosstlo,'  as  it  ia  scientitically  culled." 

"Just  as  in  our  coae,"  said  my  pupil,  laughing;  *'  first  it 
leaves  its  parents  to  sow  its  wild  oat»,  and  then  settles  down  to 
a  fjuiot  life." 

"  Precisely  so  :  and  now  for  the  loat  procens  of  multiplication, 
which  is  rather  more  difficult  to  describe  in  popular  language 
than  the  others^  but  I  wdl  do  my  best  to  explain  it. 

"Within  the  ctip  of  the  Vorticella  there  is  a  little  sausage* 
shaped  object  called  the  '  nndens.'  (PI,  viii.,  fig.  d.)  At  a 
certaiu  stage  of  its  humble  existence  the  animalcule  ahnnlEa  op 
into  a  ball,  aud  a  gelatiuous  or  glutinoos  substonoe  exndes 
from  ita  body,  entirely  cncoiiing  it.     In  this  state  it  ia  called 
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'■arod*  or  '  atu!tf»ied,'  that  is,  enclosed  in  a  '  cynt'  (from  a 
Qmk  wordj  signifying  a  bag).  Tho  cilia  disappear,  the  pedicle 
MOD  drops  off,  the  cont^-nta  of  the  ciklyx  lose  their  (franular 
•ppoannce,  aiud  the  ouly  sigus  of  orguiiixatiou  that  rcuiam  are 
ue'  oonCrsctilo  vesicle'  ana  the  sausage-shaped  'nucloas.' 

"The  laat-uamed  b«giDS  to  subdivide  in  a  similttr  manner  to 
Iha  coatents  of  the  ccU  in  Volvox,  and  in  the  course  of  time 
tke  whole  '  cyut '  or  capaole  is  tiilod  with  a  swarm  of  little 
VTol  aninialcnles. 

"At  length,  tho  out^r  iDte^iueat  can  no  longer  resist  the 
■nasEtre  of  the  young  brood,  and  it  bursts.  The  freed 
ViirtKelhe  make  their  escape  and  swim  off  in  every  direotJon, 
Mag  (nmisbed  at  their  birth  with  a  little  wreath  of  long  cilia. 
Jnrt  at)  in  the  two  preceding  rases,  they  sport'  about  for  a  time 
iilhe  wat^Trrj  t^lcment,  and  when  they  have  attained  a  certain 
pvwlh,  put  f'jrlh  a  foottilalk,  and  '  settle  down  to  a  quiet  life/ 
aiyoD  were  pUuMed  to  denignato  thoir  '  Bo^silu'  t;ta^. 

"  I  must  now  draw  your  attention  to  another  parallel  between 
ikae  lowe«t  forms  of  animal  existence,  and  the  protophyta,  or 
lovnt  plants,  namely,  the  'settling  down'  and  becoming 
mrTBtca ;  for,  if  you  recollect,  precisely  tho  same  process  pre- 
ttded  the  reproductive  act  in  tho  little  cihaled  pluut  foi-ms,  ond 
Kt  that  alone,  but  tho  budding  process,  tho  'gemmation'  of 
Tarticella  strongly  resembles  the  same  operation  in  plants*,  with 
lliiii  difference,  not  to  be  overlooked,  namely,  that  the  Vortirella 
bad  derives  its  nutriment  from  the  HuitU  in  the  parent, 
(Unrated  on  the  digestion  of  organiTed  snbRtnnres,  whilst  in 
tlw  case  of  plants  the  '  pabulum'  or  food  is  derived  from  the 
burgaiiic  constituents  of  the  t»urr»}unding  element**. 

"More  I  cannot  tell  you  about  Vorti<:t>lla,  for  it  would 
"cmpy  too  much  time  to  describe  the  ^"arinus  shapes  under 
vhicQ  it  preiients  ittielf.  Sometimes  it  n»«enibli>s  a  shrub,  of 
which  the  central  stem  only  ia  rigid,  and  the  branches  with 
0»Mr  calyxes  contractile :  it  is  tbeu  called  '  Epystilis,'  the 
'  *  piUar  animalcule;'  at  others  it  is  enutoeed  in  a  beautiful  cnp- 
•hapcd  sheath  ;  indiM-d,  its  varieties  or  species  ore  manifold,  but 
iB  are  alike  inten^tiug  and  Wiautiful. 

"  Before,  however,  we  bid  adieu  to  these  humblest  forms  of 
Ue,  let  me  just  remark  that  you  are  daily  in  tlie  habit  of 
GBpSc^ing,  perhaps  unconsciously,  substances  whoso  naturo  ia 
&km  either  to  tho  lowest  animal  or  vegetable  typoe. 

"The  common  sponge,  for  example,  whiirh  you  use  in  yoor 
hsth,  ia  closely  ftllicd  to  Amceba ;  for  whilst  it  was  growing 
n  dw  aea  it  formed  tho  support  or  framework  uf  an  exLondea 
*tlny  aldn  similar  to  Amtcba  in  its  living  pro[)ertte8.  Some- 
tiaes  the  inner  skeleton,  insteatl  of  being  flexible  and  homy,  ia 
fAicious;  that  is  to  say,  it  is  composed  of  innumerable  flinty 
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particles,  resembling  ra<lia<inp  spikes,  nsible  only  with  Uii 
aid   of    xhf   Tnicrnscope.      Altliough  o  beautiful    microsoopia 
object,  it  is  in  tbat  vase  valaeleM  as  tm  article  of  commerce. 

'*  Some  of  tlie  building  materialK  employed  by  oian  are  com- 
posed of  the  calcareous  shells  which  fonuciiy  loitered  inino- 
Bcopical  forms  of  a.  viimlar  character  j  and  the  pyraxiud»  of 
Ivg^-pt  are  constructed  of  a  Ktuue  that  consists  obuost  euliral;r 
of  the  shells  of  one  well-known  fossil  species. 

"Again,  juu  havy  pruUibly  beard  that  the  inhabitants 
Bome  of  the  poorer  diistriets  iu  Norway  mix  earth  with  their 
bread.     This    thoy    call  '  borgmchl,'  or  mountain  flom*;    an' 
Ehrenberg  found,  on  examining  it  under  the  mtcro«CDpe,  i 
it  is  oomposed  almost  solely  of  the  esqaisitdy  carved  fa 
oasee  or  coverings  of  a  number  of  very  lowly  forms,  so  low] 
indeed,    that    it    is    imdecided  whether  they  belonged  to  th© 
aiiimul  or  vegetable  kiogdom.     It  is,   however,    uKuully  ^uf' 
posed  that  they  still  retain  sultideot  organic  matter  to  inijtart 
to  them  a  slightly  nutritive  property;  and  they  are  so  beauti^^ 
fully  framed,  notwithjitanding  their  excessive  httlenesa,  that  ni^| 
collector  regards  >ii»  cabinet  complete  without  specimeiia  of  th^^ 
various  ty]>es. 

"  And  one  more  example  yoo  will  find  in  a  t^  fine  polish- 
ing powder,  which  is  employed  on  account  of  its  hardness  to 
bnmiah  metals  and  atone«,  and  in  the  fiinty  stone  called 
'  tripoh,'  from  which  it  is  obtained.  This,  too,  consists 
entirely  of  fossil  aihcious  aheUs. 

"  Many  are  the  objects  to  which  T  could  draw  your  attentti 
whereof  you  do  not  know  the  true  nature,  but  which  oro 
stitnted  of  tlieee  animated  atoms,  either  recent  or  fossil ; 
naturalists  have  but  just  commenced  the  study  of  this  brunr-b 
of    science,    new    substances   being  continually  discovered    in 
which  thuKo  humbleat  of  animated  types  are  revealed  with  the 
aid  of  the  microscope;  indeed,  it  has  been  shown,  beyond  a 
doobt,  that  whole  moontain  ranges  on  land,  and  beds  of  sand 
in  the  ocean,  are  composed  entirely  of  their  invisible  hafaitft- 
tiuns." 


ttoq^l 
and 


It  was  late  in  the  evening  when  I  bad  oonduded  this  brief 
discoarse  apon  die  lowest  forms  of  animal  existence ;  and,  left 
alone  in  my  study,  I  sat  down,  as  is  my  wont,  after  inspecting 
the  boautifid  scenes  of  the  microscopical  world,  to  reflect  apco 
the  l&ssons  which  they  convey  to  the  thinking  mind. 

Mj  thoughts  wandered  back  to  the  time  when  all  these 
Btnmge  phenomena,  these  evidences  of  the  Creator's  presence 
in  every  atom,  were  still  concealed  from  the  vulgar  eye,  and 
wcru  known  moro  imperfectly  even  than  at  prwent,  and 
only  tc  the  privikfced  few.     And  then  thejr  sot^gfat  to  p«oe^. 
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tnie  into  the  fotnre ;  and  I  could  picture  to  myself  tlie  time 
when  every  workman  at  his  bench  would  be  able  to  recognize 
in  each  Iragmcnt  of  the  material  that  passes  through  his  hands 
an  evidence  of  the  Wise  Power  which  controls  his  own  opera- 
tioDB  as  well  as  those  of  nature. 

And  when  I  drew  a  comparison  between  the  life  of  one  of  my 
own  race  and  that  of  a  Vorticella,  I  was  surprised  to  find  how 
many  men  there  are  who  seem  to  take  the  animalcule  for  their 
model;  whose  birth,  growth,  nourishment,  wanderings,  and, 
finally,  whose  tranquil  "  fixed "  existence  all  resemble  that  of 
the  httle  bell-flower  animalcule  !  A  sense  of  awe  crept  over 
me  when  I  recollected  that,  sooner  or  later,  we  all  sink  to  rest 
as  does  the  Vorticella,  or  the  Volvox  in  its  winter  stage  ;  but 
^orionsly  above  all  these  thoughts  rose  the  knowledge  of  the 
&ct,  that  even  these  senseless,  soalless  beings  do  not  die,  but 
that  the  germ  retains  its  existence  and  gives  rise  to  fresh  forms 
of  grace  and  beauty. 

"  Fair  summei'B  hloom  and  autumn's  glov 
In  vain  pale  winter  hrave ; 
Nor  youth,  nor  a^,  nor  wisdom  know 
A  ransom  &ani  the  grave ! 

**  But  morning  (lawns  and  spriug  revives, 
And  genial  houra  return  ; 
So  man's  immortal  soul  survives, 
And  scorns  the  smouldering  urn  I " 


PLOROCLES 
(floiculana), 

^^T^ia  a  lovely  momiiig  in  the  eud  of  Anril.     We  hav© 

X  a  long  walk,  and  find  onrselvca  in  the  midst  of  a 
lauy,  with  tall  hedyvs  ovenin.-UiiJg'ou  either  siile — elm,  onddoBi 
aud  hawihnrn, — all  glowing  in  the  bright  tender  green, 
fi-esh  verdure  of  tho  opening  Bpriog.     The  n>ad  is  hard  an 
firm  to  the  lrea<l,  for  the  nocturnal  shower  has  only  sufficed 
lay  tho  diLst^  and  haa  been  absorbed,  while  iU  myriiul  dro| 
yet    sparkle   on   the    nhootiit^    graas-bladoB.      Vegetation 
marching  with  a  giant's  pace,  after  the  dull  aloop  of 
iviutur.     The  largo  gloimy  black-sputted  leaves  or  the  wi 
robin  arc  fringing  the  ht^dgo-bauk,  and  the  swelling  spatfae 
here  and  there  Been,  sending  up  its  pointed  omopy ;  but  vt 
nrnsc  >'ioloutly  tear  open  the  eurtuin  if  you  would  sco  the  ffl 
lady  within,  for  she  is  not  yet  dressed  to  receive  compnr 
The  beautifid  heart-like  len-ves  of  the  black  hrj'orjy.  Tying  wi! 
those  of  the  amm  in  polish,  aod  exoelUng  tbeui  in  shnjic, 
rising  on  their  slender  twining  ateniBj  and  rapidly  creeping 
tiie  sumniit  of  the  hedge.     Kven  the  rerv  nettles  look  so 
ond  tender  that  we  half  foi-get  tlieir  insidions  fenx-ity,  and 
with   eomplavency  on  them   as  an  essential  element  iu 
Tcnlant  accni*. 

But  it  is  not  all  verdure:    Flora  emOes  here  too.     Thie 
chuters  of  pale-yellow    priiaroses  sit  in  tlioir  enim pie-leaf^ 
crowns,  and  scores  of  (leeply-puriiled  violcta  are  revcolod 
tho  gushes  of  fniKTanco  that  nsoend  frnm  the  tangled  herbageT^ 
The  white  stnrrj'  blossoms  of  the  stiit-hwort  spangle  the  banl 
and  among  them  thu  laughing  bine  eyos  of   the  germandc 
speedwell — "  angcia'  eyes,'   as  onr  conn'tnr  lads  poetically  c« 
them — peep  out  by  hundreds.     Yonder,  tfie  tall  erect  spikes 
the  blue  hyacinth  are  noddmg,  and  the  rose  campion  ami  n 
robin  display  their  rrimsou  Bowers.     Higher  op,  the  slws 
white  with    bloom,  and    in    the  orchard    over    the  hodgo 
delighted  eyo  gazufi  on  great  mafiRes  of  blushing  fiilvor. 
Tho  early  hutterflios  are  abroad.    The  garden  wliit««,  tit 
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iiM  to  ijQT  cobbagvfl,  »ro  flittinjf  ovt^rj-where.  Youcler,  we  8ee 
,  Ui0  bnlluuit  little  coppor  playing,  coy  iu  its  cg[u»ci<jUii  beauty  aa 
|aopqDiitte  in  a  boll-rooni ;  nnd  here  comcsj  sailing  down  the 
B,  tbe  gay  brimstone,  ptJing  the  primroMS  on  which  it  abghta 
)  with  its  dL*c'[>er  hue. 

Hnrk  I  from  the  npplc-orchapd  is  poured  the  moDow  Rong  of 
}&»  blackbird.  Suft  and  luw,  but  most  rich  and  clear,  the 
Botc-H  are  trifled-  I'rcseutly  ho  ia  ftosworod  by  the  load  rivalir 
Lrf  tbe  missel -thrush,  who  vociferates,  "  Yon  thief!  yon  thiefl 
thief!"  AS  loud  as  he  can  whistle:  bad  language,  only 
icd  by  the  melliiluous  tones  in  which  it  ia  uttered.  And 
icre,  owrhwid,  in  (lie  brightening  f>ky,  is  the  soaring  Inrk^ 
poaring  furth  his  gtishea  of  sweet  melody,  which  we  have  been 
JwMiitg  fur  thu  [u5t  balf-hour,  without  mlverting  to  it,  busy  aa 
ywo  wen  in  indulging  the  eye,  and  only  now  snddenly  awake, 
to  ffpcnk,  to  the  nill  con«cJonaneM  of  the  proximi^  of  the 
bfVTV  bird, 

,  beneath  the  nrching  fronds  of  the  lady-fern  andhart'ft- 
whicii,  in  thiH  slu>lu'red  nook,  the  withtiring  touch  of 
>it    hai4    scarcely    ouUied,  we  catf^-h  jrtinipses  of  quiet  water ; 
deep  ditfh^  which  hns  jUHt  uuflicieut  fall  to  maintain  a  gentle 
r,  and  to  keep  the  water  in  pnrity.     The  aquatic  vegetation 
greening  the  sides,  and  fa«t  rising  to  the  surface, 
In-'fare  long,   to  fill   np   the  cavity  with  its  groaaer 
iDce,  and  then  die  away,  fur  want  of  moisture,  beneath 
mrning  Kun  of  June. 
Now,  till!*  ditch  is  the  terrainuB  of  our  walk.     Our  sweet 
;>»th    etroll,   through    fields  and    lani'i,    iu   thi^  early  April 
lomiug,   htiA  bud   tliia   identical  ri^oilet  in  view  aa  it«  objeot. 
3o,  after  hnnng  drunk  in  the  suffngiug  lovehness  awhile,  and 
iwl  all  the  (teuaea  at  once,  sight,  j«mell,  hearing,  and  feeling 
-for  the  geninl  *^uii,  juj^t  wana  enough  to  be  pleasant, 
le  genllo  aura  that  fans  the  face,  gmtify  that  sense  also, — 
out  half-a-dozeu  gluj**  phiaU  from  coat-pockets,  and, 
ig  a  tH-ist  of  twine,   lash  one  of  them  to  the  tip  of  our 
jg-stick,  and  commence  operations.     A  little  of  the  water 
>pe<l  iip  from  the  e*lgy,  and  transferred  to  one  of  the  spare 
_„e»;  Ihcn  a  MO'ond   dip  from  near  Uie  bottom,  keeping  the 
ipint'-pliiitl  invertid  tiU  the  bottom  is  readied;  then  a  third, 
ipui  the  middle  of  the  weeds,  and  bo  on ;  and  when  we  have 
le  our  ooUectiooH  wo  sit  down  on  this  f^ed  tree,  and 
line. 
pockut-leus  of   two  glasses,  giving,  when  combined,  & 
itfying  jMjwer  of  some  twenty-fivo  ur  thirty  diamctem,  we 
to  bear  on    each   bottle  in  siicceBwion,  holding  it  up  to 
fht,  and  paaaing  the  finger  up  and  down  behind  it  to  give 
bock-gronnd.     What  hnvo  wo  secured?     Some  trans- 
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KiTont  worm-liko  larvro  of  fliee,  a  blood-warm  or  two  (also  fly 
rviu,  these);  half-a-doiMm  pupte  of  gnats  a)temate3y  doatm^  to 
the  surface  and  vigorously  scotUii^  down  Kgain  ;  Bomc  watcp-l 
fleUj  tninato  lefieh-vrorDis  {Fhnaria),  and  yoang  pimd-?na(I«|!| 
thes»e  cliiefly  in  the  phial  of  l>ottom  sediments.  ISnch  arc  fwrl 
captanes.  »U  cupaMc  of  ndurding  tioth  tUDUSOmeDt  and  infftrne-J 
tion,  btit  nut.  thu  things  wt-  caiik'  for.  We  are  out.  on  tiiLMiuert] 
for  RoTiPEBA,  and  of  these  thr  water  reveals  hnt  few.  (tnat-l 
gmbs  and  water-lleae  are  particuUrly  inimical  to  the  elegnnk] 
UttJe  denizens  of  the  poiilH  that  we  are  studying,  and  where 
former  ahotind  the  latter  will  generally  {urove  to  ba  soffiacatly 
scarce. 

But  ni'i  (imperandum  f  There  is  hope  yet  in  the  anhmerpod 
vegetation ;  and  so,  stooping  down  by  the  ditch-brink,  we  dfmg 
up  a  mas*  of  the  wuter-t-rowfoot,  the  loaves  of  which,  when 
growiDR  beneath  the  surface,  are  cat  into  deop  ond  slender 
nnger-like  filaments,  while  those  which  lie  on  the  t^ip  arc  compa- 
ratively eJitire.  A  few  of  the  lowert  leaves, — the  most  r»gg«d- 
looking,  half-dccftyed,  half  eoverod  with  aoft  Bediment, — an 
qoickty  plucked  olV,  and  pushed  int-u  one  of  the  phials  of  WBt«r, 
and  with  the«e  we  go  home  in  hope. 

Heated  before  the  micrusoope,  one  of  these  nigged  filamGntooB 
lenvcs  iH  cut  ofl',  and  lni<l  on  the  glnsi  bottom  of  onr  IJvc-box,  • 
drop  of  water  is  put  on  it,  and  the  glns^s  cover  pressed  dowiL 
Now  the  tihunents  are  examined  in  detail,  with  a  low 
and  presently  we  di.scnver  seated  on  them,  afl  we  had 
specimens  of  the  lovely  Flofcutaria  oma/a,  which  munt 
be  dcM^nbed.     (See  plalc  tl.,  llg.  I.) 

With  suflicjeni  general  resemblance  to  the  Citvim  antmalrale 
to  warrant  oiir  unitini;  these  two  in  one  family,  the  Floacule 
diifers  from  it  in  the  it^wing  generic  characu?rs ; — 

GEJUTS  FLOSCTTLAWA  (Ova). 

Frontal  lobes  short,  broad,  knobbed,  expnndad;  ciKsyi 
very  long,  radiating,  crowded  about  the  knobe;  jam  «t(h 
two  t«etb. 

Tliiri  genus,  especially  in  its  moet  common  and  best  known 
species,  F.  ormi/^Json©  of  exquisite  delicacy.  It  is  fiir  inferior 
in  size  to  the  Stf^pkanoc^iJa,  and  cannot  compete  with  it  in 
maje(4ty  of  form,  hnt  it,  perhaps,  snrpasses  that  tine  »poeie<!  in 
elegance  and  grace.  It  may  be  compared  to  a  long  tubolM 
6ower,  with  a  tive-nngled  petal,  somewhat  hkc  that  of  # 
convolvnlns,  the  tulw  wwollen,  and  contracie<l  below  the  hp, 
and  seate<l  on  the  end  of  a  long  st.ilk.  A  glance  at  the  figure 
in  plate  x.  will,  however,  give  a  more  exact  idea  of  the 
fal  auimol  than  this  eoniparbon,  which  yet  baa 
vniMCTnMafuw  to  have  obtained  for  it  nior«  than  one 
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jpellatioa ; — VtJha  hanng  given  to  the  «peciea  Uie  name  of 

bytiri/iMinuA,  under  wliicli  u&iun  {VirrtkrUa  fii/'irinHnnit)  ittokee 

placo  in  Ciiuelin's  odition  of  Lmnajus'-i  Skjutmna  Nalurfr ; 

Kad  Oken  niukitig  in  1815  a  gvnus  of  it  by  ila  now  acoe>pted 

. title  of /?«ufi(AiWa,  from  yl(wcu7tiii,  a  liUle  ^uwur.     The  name 

'  omata  was  given  in  1840  by  Kbrcnberg,  who  opologixofl  for 

it  OBi^  l^iUag*3  ^ipellation,  on  the  ground  that  tlie  vugtit-neiis 

tlis   eurlr  mioroscQpic    olK^ciTotions    moke    it    soujowLut 

whether  their  epifit^s  was  truly  ideiiticn)  with  this. 

1,  from  the  cominonness  of  oitr  little  lieauty,  not  much  doubt 

bo  entertained  that  it  was  tliis  epccicB  which  they  saw. 

TTie  dimensioDA  (rf  the  Beautiful   Floscule,  a»  mensared  by 

Isiyself  from  an  average  specimen,  nre  as  follows  : — The  height 

~  the  cue  ^ath  of  ao  inch ;  hdght  of  fixit  risth ;  of  foot  and 

Jjr  to  tip  of  tallest,  [letal,  i,\ith  ;  of  entire  animal  from  base 

tube  to  tip  of  longest  brisllefl,  so  far  oa  they  can  be  traced, 

lout  ^tb.     IndiTiduuls,  however,  much  exceed  tht-sc  dimeo- 

I  have  measured  one  which  uttaiiied  the  height  of  ^th 

an  iiic)i  to  the  potal-tipK,  whifh  may  liavc  given  g^ith  as  the 

Lutal  altitude:  the  case  of  this  Hpucimeu  measuiHl  ^thuf  an  inch. 

The  foot  is  a  slender  rolumn,  not  jittrfocily  atrnighi,  nor  of 

liform  thickness ;  it  often  dispUys  irrcpulnr  bendings,  somo- 

lesamoonlLDg  tu  abrupt  kuw-like  unglc-i<,  and  lia^  in  general 

i  or  more  swellings  or  bulgings,  in^ually  iiTcgular.     These 

accidental,  for  they  do  not  alwaya  occur  at  the  same  point : 

ia,   hoTTcvcr,  one  which  i»  more  conataut,  though   not 

Jjr  so, — a  considcrablo  angular  Bwolling  just  below  the 

loving'  of  the  foot  into  the  body. 

The    body   is  sub-oval,    aometimos  veiy   regularly,   but  at 

ther  times  (plate  ix.,  fig.  l),alittleenlai^ingBt  the  upper  end, 

ibove  this,  there  is  a  couslriction  or  neck,  but  not  so  ivell 

a  collar  aa  in   ^teplianoeeros.     From  this  nock   the 

Bowcr-liko    disk    opens,   an  expuiso   of   the   most 

sitely    delicate     and    brilliantly  transparent    membrane, 

I,  nfi  1  have  said,  forms  five  blunt  points,*  equidistant,  and 

I  have  never  been  nWe  lo  olit&in  a  r^clnii^n  with  more  than  tiv«  points. 
nalwiy.  howeYor,  wnigm  fix  U>  it,  in  IiU  -[tpi-ific  ilLiyncoi*  of  tKe  tyrties, 
'  Htd  in  hit-  flftwripdnn.  lie.  AenrM  nvo,  hnvipyfT.  witli  6^v.  'Onjju^m  aoQ 
Pdlier  m  Fraocc,  aod  Lcydif;  in  Wurtxlniru,  .illow  uf  no  nf>n  than  lave.  On 
Uw  Dih«r  hand.  Vir.  T^nbie  quotra  Mr.  Hallett,  who  "  tinds  F.  umola  six- 
lobed."     Mr.  Slack  sevisu  to  cut  tbp  kuot  br  B](ri})iitiii};  to  the  animal  a 

■  powc-frtf  chdiujing  Ihf  iinmbcr  at.  plwifturf.     His  wnnb  an-  ivniflrkahlo  :^ — 

■  "  Aithoitab  H  »  ea*y  enough  to  count  them  in  wnw  pcwitioni,  tlw  otiwrver 
Kim;  bMH^  ut  McTrne  a  good  dMi  of  paU«n£«  brfor«  be  ucfitain  wbctlwrtlMy 
Kn  five  cr  lix.  For  a  hug  Mmmy  onl^fivo  a/uld  be  di$Knwd  in  At  iptruM» 
KuwiltteriVd, '/wtf>ii  Itu  wxtirightiixiUTtafpartnti'-itJumtdifficiih^ordotM' 

f'Mftrrek  of  Poud  Uft."  p.  81).  This  U  sufficiently  precJM,  and  Mr.  Sliwk 
ii  At)  excellent  atnl  ciirejul  ob*enTr  ;  yet  mit\y  the  power  at  alu-riag  :li« 
anUiu  of  the  Groui,  iuplied.  ounot  be  admitted  without  ivliiclaaoe  t^  on« 
^kt>  it  wqnaintcd  witb  Uia  aaunitL 
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somewliat  riitmg,  so  ait  to  give  a  truiupot-Uke  contonr  to  Om 
outline. 

One  of  the  angular  projections  of  iho  disk  is  conadenb^ 
bigber  tlian  tku  reat,  and  this  i»  the  dorsal  one ;  eo  that  the 
□lane  of  the  five  knolrs  is  not  horizoutal,  but  obbqoa,  fuciiig 
forwards. 

A  vury  remarlcBljIe  feature  in  the  animal,  and  one  to  which 
it   owes   much   of   its   peculiar  clogance,  is  that  each  knob 
18  beset  mitli  straiffhi  bristles,  of  exceeding  elendemesa,  and 
of  great  length,  which  are  not  set  in  one  ptane^  but  radiat« 
in  every  direction.     Ehrenlierg  Bays,  there  are   from  five  lo^ 
eight  on  each  angle,  but  probably  the  poverty  of  his  instra* 
meat  deceived  him.     I  have  counted  from  forty  to  ftibr  on  0D« 
knob.     When  the  animal  coDtrocts,  all  the  briiilles  arc  dnwn 
parallel  into  a  single  pencil,  and  concealed  within  the  body; 
and  thi-s  arrangement  i^  well  seen  tm  they  slowly  protrude,  ia 
the  act  uf  eversion.     lliey  arc  motionless  when  expanded,  bvL. 
wliile  protruding,  and  in  the  instant  of  expanding  (falling,  as  Mn/ 
Block  well  tiavH,  on  all  sides  in  a  graceful  shower),  the  pendl  ill 
aeon  to  be  agitated  with  a  close  and  rapid  thrill  or  wave,  whichl 
runs  along  it.,  and  hxiks  much  like  the  flickering  of  a  candle- 
flame.     It  cearte.'^  the  instant  the  disk  in  expandiwL 

The  CAdX. — Like  the  Stephaiuicerm,   the    Flmcularia   is 
householder,  dwelling  in  a  tenement  of  hor  own  construction,^ 
which,  if  not  very  strong  and  stable,  at  least  serves  her  torn. 
It  is  a  gnlatinciuB  Inbt?  of  considerably  greater  diameter  than 
the  animal's  body,  attjuihed  by  it-s  base  to  the  atom  or  leaf  of 
some  water-plant,  and  standing  erect  with  an  open  mouth.     Ita 
OQthnc  is  e^'cu,  that  in,  not  tliruwn  into  those  strong  transverse 
folds  which  that  of  the  Crown-wheel  displays,*  and  in  itself  is 
80  evanescent  that  it  can  only  be  discerned  with  difficulty  as  the 
slightest  possible   film,   when  cleim.     \STieu  old,  however, 
takes  a  dull  yellowish  hue,  and  becomes  conspicuous,  from  the 
mnltitndes  of  minute  Navlnilei,  Mvnaih,  Microglens,  and  oth* 
oT^nisms,  nud  atoms  of  tloccose  sedimtrnt  that  are  atLacIied  to^ 
and   imbedded   in,    the   evidently  viscid   surface.     The  upper 
od^  or   brim  can  rarely  be  detected  at  all :  in  instances  in 
which  I  have  seen   it,  it   was  irregular  and  rugged,  and  ao^ 
flexible  that  when  the  animal  suddenly  and  forcibly  contractedf^fl 
the  margin  was  drawn  in  after  it,  inverted  for  a  short  distaaM  " 
by  the  force  of  the  vortex.     It  was  ondcnt  that  its  substance 
was  thin,  inclosing  a  froo  cavity,  and  not  solid  op  to  the  skia 
of  the  animal,  as  in  Stej^hanoceroe.     A  curious   controtemi 
once  showed  me  this.     A  hccle  Plcurotroeha,  o,  vagrant  wheel«l 
animalculo  of  another  kind,  roving  about  in   the  inquisitiva] 
mannor  common  to  it«  family,  >'isited  an  expanded  Flosculariu, 

*  lu  ont>  Gxnmpli',  I  have  Men  thi^  cnso  nf  Floteuiarvi  ttnuUa  lying  in  s 
maltitude  of  tumute  aad  olas»«et  tnuisTene  wiinklm 
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ifld  actaaltr  intrudfid  into  its  disk ;  yet  it  was  not  till  aflcr 
BRTcral  scvconda  (hut  the  Floscule,  perhaps  taken  nhack  at 
the  insult  and  deprived  for  tho  moment  of  its  presence  of 
auBd^  contracted  itself.  Presently  it  did^  however,  und  that 
vigoroiisly,  when  the  rush  of  inflowinf^  water  carried  tho 
vimrepared  Plfurotrociia  before  it,  quite  into  the  tube.  Here 
ii  began  to  make  etforts  to  regain  liberty ;  yet  not,  as  mifrhl 
Imvo  seemed  obriouH,  by  the  way  it.  hod  entered,  bat  through 
lliesideof  the  case.  His  pushing^  nhowed  that  this  was  tliin, 
wfl,  and  Qcxible,  though  suflieicntly  tough  to  resist  hid  cflbrts, 
li!I  at  last  he  f'mnd  his  way  out  by  tlic  regular  roful. 

The  caiie  is  donbtleM,  as  with  Sfrjihanoct-ros,  an  excretion 
thrown  off  from  the  skin,  and  moulded  to  itH  cylindrical  form 
by  the  movements  of  the  b(«ly  on  the  font^hasc,  a«  &  pivot. 

Thi  NcrnTTivB  St-stem. — The  long  bristles  do  not  appear  to 
bare  any  power  of  forming  cun-ents  in  the  water,  not  even  in 
Uin'  'inate  decree  which  we  have  seen  exerciued  by  the 

Stf  I  .  <  I.',  in  maintaining  a  sort  of  rortical  priflon,  in  which 

the  rictims  are  kepi  in  ward.  Yet  there  is  a  distinct  vortex  in 
dm  diak  of  tlie  Floscule,  anil  minute  organisms  ore  drawn  into 
it  from  a  conaidorahle  diHtanco,  and  whirled  round  and  round 
tiD  they  are  swallowed.  On  tho  admixture  of  carmine  or 
indigo  with  tho  water  in  tlie  hvo-box,  there  is  Men  within 
tli«  DouCMvitv  of  the  disk  a  vortex,  which  takes  an  oval  form, 
tlw  longer  diameter  of  which  is  perpendicular,  and  whotie  piano 
ii  from  right  to  left  of  tho  anuna). 

The  whole  of  the  upper  part  of  the  body  is  lined  with  a  very 
MBUtitivo,  contrnclite,  pnrtially-opaqae  membraae,which,  a  little 
bdow  tho  disk,  reee<lefl  from  the  walU  of  tlie  body,  and  forms  a 
d!,tj>hr(iiji)t  with  a  highly  contractile  and  versatile  central  orifice. 
At  Bome  distance  lower  domi  another  diaphragm  occurs,  and 
the  ample  chamber  thus  enclosed  forms  a  kind  of  wop,  or 
t«oeptacle  for  the  captured  prey.  Below  the  Recond  diaphragm 
b  another  capacious  chamber,  which  we  must  contuder  as  a 
scotoachj  since  digestion  evidently  utmmiences  iu  it,  and  it  opena 
into  the  intestine. 

The  mmitaie,  or  bulb  which  ordinarily  incloses  the  jaws,*  in 
wholly  wmnting:  the  dental  ap])arHtuf,  which  is  very  small, 
eridontly  springing  from  the  common  wall  of  the  st-omat^h,  just 
bdow  the  .second  diaphragnu  That  this  absence  of  the  mtxsUxx 
is  real,  and  not  illnaive,  is  proved  by  the  facts  that  the  In/uaorin 
mrallowed  paAs  into  the  stomach,  where  they  accumulate  in  its 
wide  cavity ;  that  the  juwh  are  seen  to  act  on  one  and  another, 
according  ns  they  come  withiu  reach ;  and  that  after  each  action 
ihey  pasfl  off  again  into  the  some  atrityj  to  undergo  another 


See  pp.  34  and  35,  note*. 
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maHticatioD,  when  chance  again  bringB  them  within  reach  of 
teeth. 

JVom  the  ventr^  side  of  the  smple  crfip  that  precedes 
gtomnrb,  there  sprinpi,  in  K  omata,  a  jiorpendicohir  Tnembrane 
or   veil,   extending  partly  ncrysw  the  cavity.*      'fhi»  i»  fro 
except  at  llie  vertical  oHwe,  by  which  it.  in  attached  to  the  flic 
of  the  chamber  ;  and  bempf  ample,  and  of  groat  delicacTt  it  ooi 
tinaally  Hoats  and  waves  from  Ktde  to  side-     At  the  bottom  • 
this  iml,  but  nn  tlie  dorsal  sidOj  arc  placed  tlie  jaws^  eon 
of  a  ]>air  of  ctirvcd,  unjointod,  bnt  free  maJhi,  with  a  mi 
branous  proceSH  beneath  each  (fig.  1), 

A  large  F/oHriilf,  eagerly  feeding  under  my  obsorvi^ic 
presents  tho  following  phenomena : — In  the  water  thrav 
numbers  of  the  green  Enijlcntr  of  different  species,  such  as 
J?.  r(>j!fru/aand/)j/rum,and  of  the  beautiful  CA/oroi/eniuni,  Those, 
roving  near  tho  oirpauded  diskj  ore  seen  to  be  drawn  into  tbo 
fonueX  though  the  long  flet«a  remain  perfectly  motionless.  ASit 
being  hoHed  to  and  (ro  in  the  Ainucl  awhile,  the  granular  mt 
brane  eloses  Baddmily  npon  them,  and  in  the  same  instant 
Fh^cularia  contract*  itj*elf  forcibly,  extending  again 
diately. 

The  interior  in  now  soen  to  lie  in  active  motion,  no  donbi 
masticating  the  Evghms,  but  the  opacity  does  not  pennit  the 
process  to  Iw  distinctly  diHcemed.  In  this  fipecinien  tho  upper 
naif  of  the  viscera  was  of  a  rich  green,  donbtlees  from  feeding 
on  these  orfraiiisnm  ;  the  lywer  viscera  were  deep  red-brown. 

While  1  iield  my  M-atch  in  my  hand  live  minuttni,  I  watched 
just  twenty  aiitmalculrs  ongulphed,  of  various  kinds,  mostly 
small;  these  were  accidental  stragglers,  scarcely  any  being 
visible  at  any  one  timo  in  the  Hold.  It  seems  to  bo  a  suoceasflu 
preyer  ;  an  animalcule  coming  withiu  half  tho  body's  length  ia 
fliire  to  be  involved,  and  ont-e  in,  it  mrely  gets  ont. 

TiiK  CiKCL'LATio.x  AKu  KKBriuATiox. — Ho  contractilo  bladder 
and  no  system  of  cihated  tags,  snch  as  I  have  described  in  the 
previont)  paper,  have  I  ever  been  able  to  discover  in  tliis  genus, 
nor  has  any  other  observer,  so  far  as  I  am  aware,  except  Jh. 
Leydig,  who  desmbos  and  figures  a  smnil  bladder  in  F.  rymuZ/i.t 
I  have,  however,  seen  tracos  of  a  very  remarkable  vascul 
system,  which  I  liavo  somo  rcai^on  to  think  exists  in  Stcphi 
j)ii*tivwt  also,  pepha|>fl  in  connection  with  the  tortuous  thr 
perhaps  indopendcJit  of  them.     This  1  will  describe. 

*  Dr.  IXibie  comidcre  tliu  wivliig  vni.  in  his  Flatmlaria  eormtta^  to  Iw  ■ 
slit  in  tlio  Aiaj^rmjm,  frinf.-e*!  with  vihntilr  cilb,  llm  iiiutioii  iif  whicli,  u 
be  thinka,  jOTes  ria«  to  Uio  pec-iilijir  iipriioiitiiie  movcmeni.  alwaya  nbserf  od 
altiiwjiOiDL— (Auii.  N«t,  UuL,  1S4D.) 

t  Sieb.  and  KolL  Zviuirh,;  July.   IBA4.     Hn  asai)^  it,  ho«-erer,  to 
venbuJ  tide,  whicli  certaiuly  i«   uot  yihvn  I  should  exyM.  la  linil  it, 
pnnnc. 
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Dr.  Dobio  had  observed,*  in  P'Iok.  eomuta,  immediately 
below  the  mtcgiiments,  groupe  and  liues  of  very  small  gmuuleB 
runnnniilly  in  a  »tate  of  mpiu  moIeouJar  motion,  id  uppiiirBnce 
exju'lly  n^-Sifmblin^  the  molcroles  in  the  cusps  of  ijloxh-num-. 
Vvs\dc»  tlie  luolet'iilur,  iiiey  are  valijcc't  to  auutho*  mottou,  for 
occafiidDally  ihtjy  tiiMVe  rmni  mxa  pnrt  of  tliL*  surface  to  another, 
in  ctorentA  nnt'  voni'  iliAtinct  nor  pr'V:iistent,  and  in  no  detinitd 
direction.  He  has  Mwn  theite  granules  running  in  linea  down 
tha  fool,  and  collei'ting'  in  ^ruupH. 

In  iKith  tbiii  i«]>eoitJs  and  in  F.  >jma(ii  diore  ore  to  bo  aeon 
veU-deliuL-d  dear  bonda  punueating  the  didk  in  a  HyniniL'trica] 
iBWiioer;  and  in  a  8pocinu>u  of  thu  IuIUt  I  ^w  thai  theeo  oro 
,  Tfiry  distinctly  vcasels,  with  walls,  in  which  minut*  glohtilar 
panulti^  uro  stupcndud  in  a  hyuliue  fluid.  (See  piat«  ix., 
fig.  1.)  The}'  have  no  proper  circulatory  motion,  but  tho 
unwcnUr  movementa  of  the  animal  change  tho  position  of  tho 
piuiitli.*,  und  drive  them  to  and  fro,  go  that  the  form,  direc- 
liuu,  anil  dinieu^ioiis  of  the  cauaLs  can  be  easily  perceived. 
bpecially  in  tho  moment  of  expansion,  al^r  (he  coDtractunu, 
vhicb  ar«  almo-it  every  instaat  oc^.'arrin^  in  this  sensitive 
atatore,  the  ^TannleH  are  propelled  with  force  up  tho  canuls, 
and  in  particnlar  tliroag-h  tiie  rentrid  vessel  of  the  dorsal  my  of 
tko  petatuid  disk  into  the  angle,  where  they  accumulate,  and 
tbisice  tJimugh  a  circulnr  veo^el  around  the  eu>^  of  the  terminal 
Imob.  In  thi4S  lottor  vos-sfl  a  tpomiilous  motion  often  rmnnina 
MDOOff  iJio  granule*  afler  those  in  the  other  ve»s('la  have 
Kifantdod  to  tvBt.  The  order  of  the  veneuls,  so  far  ait  they  cnu 
be  dtsoennHl  in  the  dorsal  aspect,  ia  aa  foUowa : — A  rather  wida 
rmful  encirclett  the  neck  or  constriction  below  tho  disk; 
tbeuee  perpendicular  tubes,  one  in  the  centre  of  oa«^  petal  and 
>  oDr  '  liutc,  ^>  off  to  join  tho  morgitial  reeaiA  of  the  diak, 

whi'  -•  ^  the  ilinxtioii  of  the  edge,  and  which  tends  off 

HukU  <-ircuiur  voesols  to  the  lonuinal  loiobe.  From  the  lower 
side  of  the  cervical  reasol  similar  branehea  proceed  downwards, 
and  join  a  transverse  hut  nndtilating  vessel  that  appeAj^  to  mn 
'  ■  ''mi  line  at  which  the  granular  and  sensitive  membrane 
-bes  ita  <-outwt  with  tho  internal  s:kin  of  the  body,  and 
U4dt>  luwards  to  f'onn  the  tii-st  dinphi-afrni.  PoMtt-rior  bnmchcs 
m  iu  turn  ^nvcn  off  from  this,  which  interlace  and  QuuslDuiose 
ill  their  course  down  the  walls  of  the  bnily,  forininjf  a  loose 
netwwrk,  with  li'in^  uie!*lieit  (much  1hs<%  distinct,  however,  than 
Ibvw  of  tJie  uutenor  region),  which  unite  at  length  Into  a 
aacle  Tee^el  that  penetratew  the  »lender  elongated  ftHit,  even 
Ivits  «3ttrem)ty,  for  I  khw  n  single  granule  of  tho  same  kind  as 
Aoao  of  the  nnt^Tior  ve«Het»  ct<i«ie  U*  Ihe  t>utiv  of  thu  foot,  and 
ftdaata*  of  them  a  little  Wlow  the  junction  of  the  body. 
•  "  Aaaali  Hu.  Hlal.  Oet  IMO." 
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Thb  Xkevocs  Ststbm. — I  have  not  been  able  to  find  nny  tra^i 
of  a  braiu  in  any  of  the  spedei  of  the  gena?.  IVo  eyes  an 
discornibto  in  the  new-born  young,  and  eviai  in  th*"  eralnrit 
gomei  timo  before  niatiirity.  I  hnve  abio,  by  iisin^f  roflf-ctt^I 
light,  detected  these  orgaiu  in  half-gro^n  iodividuaU,  whii:!i  had 
well-fonued  and  ifmsipicnona  cawes.  In  an  adult  F.  e'.'i-iinta\ 
have  seen  a  single  eye  l)y  reflected  sanlight,  and  two  in  an- 
hatched  cg^,  and  in  yuimg  that  had  developed  the  dink.  Tie  . 
eye  in  the  adult,  Hiouah  now  anti  then  it  ithorui  <tai  bri^kti^,  uv  .1 
Jrequfinthf  niri.tiVj/*'  with  any  adjustinent  of  forma  : — 90  delicate 
and  difticidt  are  often  these  deleruiination8  I  In  another  ofiht 
same  sijedca  I  was  able  to  bring  out  under  prcasuro  one  eye, 
minute,  but  perfectly  distinct,  f>ui  only  one. 

Aronnd  the  neck  (in  F.  ornata  and  corttnta  certainly)  goe-t  ■ 
band  of  greyish  gronnlar  Hubstsnco,  which  sends  olF  thrcadji 
toward  the  margin  of  the  diak,  and  in  some  specimens  may  be 
traced  runnino*  as  an  eranesceut  thread  around  the  edge,  ckM 
to  the  niat^nnl  TeeseL  Those  may  be,  and  probably  arpj  ^ 
threadn  of  nerrous  matter.  ^H 

The  MrsccLAB  Stsitji  closely  resembleK  that  of  Stephal^ 
Ttoceros,  but  it  is  much  less  distinct.  The  action  of  mitscalar 
threads  atrel-ohing  across  the  clear  disk  to  the  knobs  and  inter* 
mediate  points,  whereby  different  parts  of  the  outline  sre 
twitched  mwards,  and  the  whole  more  or  Less  uoUapaed,  can  often 
be  seen. 

Thk  RrrRorrcTivE  Ststem  axd  Development. — The  organs 
of  reproduction,  so  far  as  known,  agree  with  tiiose  already  de- 
scribed.    The  ovary,  a  large  transhioent  ot^^,  nearly  6Us  the 
ventral  half  of  the  body,  aud  may  generally  be  recopnized  either     ' 
by  its  immature  eggs, — clear  spherules,  oatrh  with  it*i  nucleus, —     I 
or  by  a  great  scnii-opaque  developing  f  gg,  as  yet  soft  and  shell-     ' 
fees,  in  the  lower  part.     On  bi-iug  extruded,  tlje  eggs,  now 
clothwl  with   ft  hard  and  brittle   Bholl,   of  a  loug-oval   form, 
accuundate  in  the  case,  eometimee  ndhcring  to  3jo  foot  and 
body  of  the  animal,   sometimes  to   the  interior  wall   of  the 
case  [phite  ii.,  fig.  1), 

Several  honrs  after  being  laid,  the  ogg-shcll  bursts,  and 
infant  FIoju^uIp  miikea  its  appearance.  It  is  a  white,  cylindrii 
»»gl?"t,  blunt  at  the  front  eud,  with  a  central  orifice,  when  _ 
protrudes  a  short  brush  of  cilia;  but  the  margins  are  capable  of 
unfolding,  when  the  cilia  arw  seen  to  form  a  whorl  around  the 
truncate  summit,  swifllvrot«ting(fig.  2).  The  margin  soon  begin* 
to  bud  fortlitho  little  knobs,  around  which  tlie  cilia  are  gathered; 
these  omckly  increase  in  length,  and  the  angular  flower-like  disk 
gradually  fonns  {fig,  3).  Meanwhile,  the  littlpcrcaturt",  which  was 
»^  Urst  free,  attaches  itself  by  its  hinder  i-nd,  and  assumes  the  con- 
ditions as  well  as  the  form  of  the  parent.     The  caw,  howercn 
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s  not  discenuble  till  adult  age :  thoagh^  doubtlesa,  it  begins  to 
bo  excreted  early. 

As  in  the  odalt,  the  long  bristles  aro  perfectly  motionlosa  in 
general,  bat  there  arc  tihort  cilia  cbatinctly  vibrating  on  the 
auirgin.  Tho  little  fuiimal  in  this  stage  freqiientlj-  tontracta 
iinelT:  the  javrs  are  plainl^v  seen,  and  ore  oflon  u}ren  and  shnt. 
NnUiinfj  has  yet  been  discovered  of  the  nmlo  sox,  if  it  differs, 
M  is  in  all  proMbility  the  case,  from  tho  femiJe. 

Ehrenber^  descnbcnl  and  tii^red  a  second  species,  which  he 
named  /*.  prohoKciii-a ,  with  the  following  remarkable  cha- 
wrter: — "Out  of  the  centre  of  tho  six-parted,  tiometimeff 
a[ipiirent[y  tive-parted,  wheel-organ  [disk]  i>roject8  a  great 
pfhndrical,  somewhat  flexible  lube,  which  seems  to  have  a  large 
OfKning  in  front.  The  anterior  end  of  this  snout-like  tube,  aa 
iraB  aa  tho  knobbed  points  of  the  whoel-orgaji,  cflrrh's  long  in- 
•rtire  cih'a  [bn3tlea],  which  rotate  strongly  only  pfti-tidUy,  when 
Uiey  bring  food."  This  xpecies  has  not  been  &een  by  any  other 
observer,  and  there  \s  some  sa-spicion  that  it  woa  the  result  of 
Wective  observation :  yet  as  the  eminent  professor  says  ho 
bsod  many  Bpecimen^,  and  on  two  occasions,  we  most  not 
faastilT  reject  it.  It  occurred  on  tho  leaves  of  tho  water-violet, 
in  1  ditch  near  Berlin. 

In  I8-HI,  l>r.  Dobie  described  two  other  species  nnder  tho 
nuttosof  i'^campatiuhiia  and  F.  eornnUt .  Tho"  Micrographical 
Jirtionary,"  indeed,  speaks  of  these  as  "donbtfiilly  distinct;" 
■at  witliout  reason,  for  having  repeatedly  met  with  both,  I  can 
rnoch  for  the  accuracy  of  Dr.  IXibie's  descriptions  and  fignrcs, 
iftd  for  the  permanence  of  the  species, 
^e  fonuer  (see  plat*  is.,  fig.  1)  diftt?rs  from  F.  omata  in  the 
breadth  of  the  disk,  as  cumimred  with  the  body.  It  forms 
,  shallow  funnel,  the  edge  of  which  projects  into  five  very 
sc  points,  without  knobs,  tho  dorsal  one  broader  and  hi^er 
tho  rest,  and  fi-eqocntly  arched  inwards.  All  tho  points  ore 
with  the  usual  radiating  bristles.  The  dorsal  projection  I 
OccasiouoUy  noticed  to  ]>resont  an  appearance  of  pcrfora- 
in,  but  it  may  have  been  illusive,  A  clear,  round,  well- 
d  space  will  sometimes  form  in  tho  midst  of  its  area  (see 
■i),  or  which  not  a  trace  can  be  discerned  before  or  ufW. 
roond  the  edge  of  tho  disk  there  passes  a  mirrow  band  of 
'  I  iissue,  wliich  seems  to  be  a  continuation  of  the  sensi- 
.  .  I  iirtilc  membrane  wliich  lines  the  upper  part  of  tho  body, 
,  ibrms  the  crop ;  for  it  may  Ih?  traced  along  each  side  of  the 
(in  this  species  a  distinct  braad  collar),  to  the  margin  of 
crop.  It  has  thickenings  at  tho  angloe  of  the  disk,  and  at 
constrictions  of  the  collar. 
The  ciliarj'  vortex,  as  in  F,  oniata,  brings  in  animalcules  io 
funnel-diflk.     If  they  aro  not  carried  far  in,  the  margin 
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mokes  a  eligiil  and  niomeuUu?  contractutn,  by  which  the  pre) 

forced  downward  ;  bat  more  rommonljr  the  ^■ 

encircles  the  firat  neck  contnu^U  npun  the  | 

from  e^capuig',  mitil  the  centre  of  the  diaphruifm  obi 

which  is  bat  the  work  uf  a  moment,  when  iLpwaes  iiii 

with  A  quick,  swallowing  motion.     This  cavity  commonlj  hoi 

Borcrol  onimolculfta ;  1  have  soeQaHttle/i>'N^tfo<«i*  (""  ■'''' -^"riti 

of  nnwonied   vijfour  nnd  high   organisation)   ti 

CTOwIinjf  rapidly  about  by  means  of  itfl  hooked  ; 

time,  tho  jaws  of  tho  Floscalo  remaining  atill,  s^ 

of  dootiof  with  it  nntil  its  ncti^Hty  ceosud,  wliicb  it  did  aliLTj 

while.     Generally  the  prey  introduced  is  immediately  bi 

to  the  jawB,  which  then  work  upon  it,  potmding  it  as  it  yit 

with  the  points  of  the  tcoth.      For  some  time  this  xeemi 

make  no  impression,  bat  by  aud  by  wo  discern  that  tlie 

of  the  auimalcale  is  indented,  and  that  it  is  growing  Bha|}cloM^ 

it  is  then  returned  to  the  upper  portion  of  the  stomach,  whaw 

digaBtian  appeara  to  go  on,  as  this  part  of  the  n»cu£  is  of  i 

green  hae,  derived  doubtless  Irom  tho  juices  of  the  cc'' 

organisms.     The  lower  or  intestinal  portion  is  of  a  broi 

oolonr,  and  turbid. 

I  have  not  seen  the  eggs  of  this  species  {  but  half-grown 
yoong  ones,  in  which  the  dorsnl  angle  was  very  prominent  and 
nom-hke  (see  plato  ix.,  fig.  b],  I  liarc  Ibuud  in  tho  oiigloa  of 
the  loaves  c^  a  wata*-mo8s.  The  full-grown  animal  ia  one  of 
peculiar  elegance. 

The  Horuwl,  or  Fingered  Floseulo  (F.  corMtta)  of  Dobio  (see 
plate  ix.,  fig.  6),  has  l>eeo  elaborately  il.  *      ^eydig  (in 

18M)  as  if  now,  under  the  name  of  F.  :.     I  tSm^ 

met  with  it,  and  described  it  in  MS.  (m  IboOj,  bei'ore  1  wi 
aware  of  Dr.  Dobie'a  Memoir.     The  substantial  agreement 
throe  descriptious,  each  independont  of  the  others,  satisfactoi 
eetablishos  the  species.     It  ogrees,  however,  with  onmUi  in 
points,  except  that  tho  dorsal  prLJcicriun  of  the  disk  ia  fumiaht 
with  a  Blonder,  erert  finger  behind  the  kaob.     Iliis  is  runaUml 
even  the  young  displaying  it  oa  aoon  as  tho  disk  is  formed. 
ia  seated  on  a  Beshr  pod^tal  prqjecting  behind  the  do»al  lob( 
Wt  below  the  knob,  which,  aa  in  ontnUt,  i»  higher  than  thaj 
«»flnger  is  not  ciliated,  nor  does  it  apprar  to  be 
moreablc ;  it  has  always  a  wary  coarse.    U  may  noaaibi 
preoant  tho  anbmna. 

The  cow,  aocording  to  my  expemoots  is  esawdingl 
ta  aee,  nor  have  t  besn  abW  to  diseero  th^  least  detii 
outbne.  hui  noly  a  sUglrt  gramlatMi.  moved  when 

antmnl  rapidly  rvtnii>l«  ;t-...ir.     The  i-.  ■■  -■■  •}'•■  -  i-;' 

cf  Btrai  wmr<  aripr«nt 

Tb^  Bsnalty  btti.K  «iv>ui»i  icio  lonjr  lV*>i.,  r.iiiii;r  low  dovni ;  uuo' 
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«re  attached^  not  to  the  foot,  as  in  omata,  but  to  the  interior  of 
•tXe  ease,  vluch  is  thna  Been  to  be  very  thin.  The  development 
of  the  Toung  does  not  materially  differ  from  what  has  been  re- 
marked in  the  othw  apeciee,  except  that  the  wreath  of  infantile 
cilia  ia  lai^er  and  longer. 


BXPLA2TATI0N  OP  THE  ILLUSTRATIONS. 


Pkte  ix.,  flg.  1,  npreunts  in  adult  Floteviaria  omata,  vieweA  horn 
bBhind,  magnified  tro  hondnd  diameten.  'Egg^  in  Tuioiu  stages  of  maturity 
an  aaen  etuateved  ajooud  the  foot,  and  one  eg^hell,  from  which  the  young 
taaeacaped.  Fig.  8  is  a  joong  one  soon  after  birth;  andfig.3,  one  farther 
adraneed. 

Kg.  4  Mpnaents  the  disk  and  upper  portion  of  an  adult  F,  campanula^ 
viewed  from  behind  ;  and  %.  5,  the  young  half-grown,  of  the  same. 

Rg.  e  lepreaenta  the  disk  and  upper  portion  of  an  adult  F.  comtUa,  viewed 
ndewiacw    AH  the  fignrea  are  taken  from  the  life. 
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Sharks  on  the  natubal  history  of  cottonJ 

Br  Edwin  Laxkestkb,  M.D.,  F.R.S. 

TUB  interest  tKat  just  now  attachos   to  the    question   oPl 
the  supply  of  tho  raw  material  for  onr  groat  suiplo  ma- 1 
nufacture  will  pfrhnps  be  deemed  r.  miHirient  upolngj'  for  a  fyrr 
remarks   on    collou    from   a   natural  hi-^tory    point    of  \Sf;w. 
The  disniHHion  of  tJiis  subject  may  also  draw  attention  to  tlidj 
ndvantA^a  to  be  derived  from  the  stndy  of  the  natural  hl-itiuryl 
and  rt'latiooa  of  this  important  product  to  other  natural  pi 
dnctiona,  hy  tho^e  who  cultivate  and  manufiictun;  it.     It  nuii 
be  obriooB  to  every  one,  with  regard  to  the  raw  materials  of  onrj 
great  inaunfactures,  that  it  is  but  prudent  that  we  should  nc 
bo  dependent  on  o.no  nation  or  one  country  fyr  our  ^^lpplyi 
aa  political  events  or  unfavourable   seasons    may  cut   off  c 
shorten  that  supply,  to  the  inteiTuption  of  business,  or  thepr 
daction  of  great  national  disasters.     In  snch  a  cooiUtion,  luiwJ 
over,   we  are  nearly  plaee<l  in   thia  country  by  our   dp]>eiid-. 
encc  on  America  for  the  t^cf  article  of  our  mauufaciuriuj 
indnstrj*.     We   L-an   only   exjiect  to  repair  this  error    hr 
inteUigent  study  of  the  natm«  of  the  plant  which  yields 
cotton,  and  especially  the  conditions  wliich  arc  necessary'  fur  H 
Bucoessful  ctdiivalion  in  other  parts  of  the  world,     ll  is  ac 
sufficient,  that  wc  are  anxious  to  grow  cotton  in  other  places, 
MCuro  it  from  other  sources  ;  before  we  embark  our  capital 
such  an  cntorpriw,  we  must  understand  the  nature  of  the 
and  climate  in  which  the  cotton-plant  of  America  is  cultivated, 
and  seek  to  introduce  it  in  those  countries  which  promise  '^ij 
fijfil  oil  tho  n?(|uiremenls  necewarj-  for  its  snccessful  production^ 
The  past  history  of  our  attempts  at  introducing  the  niltiirc  o^l 
onr  commercial  product^  Is  full  nf  interest  and  instruction.     In 
onr  efforts    to    uititnluii^!  the  silkwonn    into    India  wo    hav 
failed,  because  wo  have  not  studied  the  habits  of  the  silkwo 
having  exi)ected  that  the  peeuliai-  inwdes  of  ('hiiia  and  Kuro' 
would  food  on  the  plunta  which  umml  nourishment  to  Die  wi: 
spocies  of  India.     The  foilure  of  the  cultivation  of  silk  in 
land  lias  arisen  from  tho  neglect  of  observation  tluit  the  mul- 
berry of  fclnglond  was  a  different  species   frnm    tlial  on    whidi 
the  silkworm    was   fed   on   tho    Continent  of  Europe.      The 
expenditure    attendant  upon   the  introduction  of   the  Merino 
breed  of  sheep  iiito  Kngland  might  have  been  anared,  ImH  the 
liabita  and  climate  in  wluch  that  animal  flonrishod  been  studied 
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fare  cxtciisivu  flocks  woru  purehAsed  and  nttompt(>i1  to  be 
h\  ill  thi.H  coimtr)'.     'rhesf,  and  a  hondrod  other  ffw-ts,  show 
Eiovr  important    is  tlie    study    uf  tlic    nulural    history    of    tho 
ItnntcriaU  vrhick  arc  employed  in  our  national  industiy. 

"^^niiBl'  in  true  of  the  production  of  llie  raw  materials  of  our 
jfjvrtun-:',  is  also  tniy  of  the  imtiire  of  tJie  muturial ;  jost  in 
s  Ihti  wnrkmnn  i»  acquainted  with  the  properties 
ii ■  -J  und    tlie  matcriaU   ou  which  he  work.s,  will  he 

BDoblod  10  improvo  hi.H  nianiifacturo  and  incTcftso  tho 
[eomfarts  of  tho  comnmnity  for  which  he  Ubonra.  The  great  ad- 
[t'anctM  in  our  loauufucturiug  induntry,  and  the  improvomcnt  of 
articles  manuKicUin-d,  have  not  arisen  so  much  from  demand 
part  of  thf>  ptililir,  ais  from  the  intelligent  inveatn<fntioa 
[of  1hp  pP^ncTtioe  of  the  raw  matcrinls  of  our  manafacturca^  and 
I  their  rvlations  to  the  great,  physical  forces  of  nature  which  man 
i  employe  lis  hia  servants  in  the  huge  workshop  of  the  world.  It  a, 
'  \buii,  to  the  uatoral  history  of  the  cotton-plant  and  the  pro- 
rntTticA  of  cotton  that  I  wish  more  particularly  to  draw  attcntioa 
'm  tJii-*  papiT. 

>Vo  have  no  knowledjfo  of  tho  preciao  timo  at  which  cotton 

[■|»eRBn  to  be  nsod  by  mankind;  but  thoro  can  be  no  doubt  of 

its  liaving  been  eiuployedby  the  Hindoos  earlier  than  any  other 

moe  of  Diea.    The  JewH  were  not  at  all,  or  only  incidentally, 

fod  with  cotton.     The  cotton-plant  jn-cw  wild  in  ancient 

.md  may  Iiuvo  been  uHe<l  (occasionally  for  the  manufac- 

tur.  ntionnl  iirtldcs  of  general  nao  or  clothing ;  but  tho 

cliiii  !'h   lliey  ^vrapped  their  mummies,  and  wlu'ch  they 

l^wure  as  clothing,  wuk  made  froui  Oax.  We  arc  told  by  Herodotus 

I'that  the  ninmmy-cloth  of  E^(ypt  was  made  of  the  Byssus,  and 

I  pnmmentnlorH  doivn  lo  the  beginning  of  tho  present  centuir 

"ed  the  ByxtiuH  ati  the  production  of  tho  cotton-plant.     It 

left  for  Mr.  llauer,  tho  distinguished  natural -history  artist 

ood  tnicToecopic  ubserver,  at   the  suggestion  of    Mr.  James 

Thomson,  of  Mniiehcsterf  to  discover  that  the  mummy-cloth  of 

>t  was  composodof  linen,  and  not  of  cotton  fibrefl.  We  arc 

[thwidriveu  to  the  conclusion  tluit  Uindostau  is  not  only  the  native 

Icnnntry  of  the  cotton-plant,  but  that  it  is  the  country  in  which 

'lire  was  invented  and  developed.     r>r.  Royle  tolls  us, 

.  ;ury  of  tlie  Um;  of  Cotton  in  India,"  that  its  manu- 

•d  products,  and  even   tho  proccaa  of  starching  it,  aro 

^  to  in  the  Institutes  of  Jlonu,  at  as  early  »  period  as 

B.C.     It  ia  an  iuterestiug  fact  for  ns  to  know  ond 

upftn,  at  tho  present  moment,  that  India  iH  tho  true  home 

of  the  cotton-plant,  and  the  parent  of  its  niiinnfartnre. 

Wirh'-tnt    tiil.criug  furlhi-r  upon  the    introduction    of  cotton 

iJWbricx    and    tlio    cotUm    nianufacturo    into    Euriipo,     let     us 

loire  into  the  nature  vf  the  fibre  that  has  thus  found  ila  way 
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from  tho  banks  of  tho  Jumna  and  the  Ganges  to  the  valleys  of 
Yorkshire  aud  Laucaahire,  and  become  the  snnrce  of  a  manii- 
Ikctiire  tbe  t^i^ost  and  most  important  with  which  tho  world  it 
acquainted.  Tho  weaving  of  fibres  seems  to  have  been  a  vwyj 
early  human  art ;  the  Bg-leaves  of  oar  first  parents  mMt  kxh 
haro  given  way  to  the  rudo  intortwininff  of  tno  woody  fibna  of 
the  softer  pArrs  of  plants.  Among«t  barbarons  tribes  at  tbe 
present  day,  we  find,  however  slender  may  be  their  habihmeDts, 
that  these  are  generally  composed  of  some  fijrms  of  Uie  woody 
fibres  of  plants.  These  fibrous  ffomienta  are  compo«e>d.  how* 
over,  of  niaterinls  esseuttiLlly  diflureuL  from  cotton;  and  when 
we  examine  the  simplicity  of  the  means  of  promiring  and 
man itfactu ring  the  one  as  compared  with  tho  other,  wo  cannot 
but  tee!  that  (he  introduction  of  cottou  as  an  article  for  makina 
wearing  apparel  indicates  a  very  considemhle  advanoc  in  oiTiH 
ixation.  I'or  the  purpose  of  understanding  the  difleraoM 
between  cotton  and  other  iibrous  materials,  we  must  enter  a 
little  into  the  hi.rtory  of  the  structure  of  plants. 

AH  plant*  ai-e  made  up  of  two  kinds  of  tissue,  one  called  va»- 
cular,  the  other  coUoIsr.  They  both  originate  in  tho  same  pro- 
cesses  of  growth.  The  vasmilnr  tissue  ia  composed  of  Inn^ 
fibres,  which  he  together  in  bandies,  aud  form  the  bard  aiiQ 
cjongfttcd  parts  of  plants.  If  wo  tidco  a  leaf  and  examine 
it,  we  fmd  a  number  of  ribs  pa^iitg  off  from  e-ach  side  of  tho 
Icof-stalk,  which  is  prolonged  into  tho  leaf.  These  ribs  are 
composed  of  vascular  tissno ;  aud  if  wo  take  a  leaf  und  poll  one 
of  these  ribs  to  pieces  with  a  coni>le  of  needles,  mid  place  it 
under  the  microscope,  wo  ahull  cosily  discern  the  long  fibres  of 
whi(.;h  it  is  composed.  Hiich  tibres  are  found  in  tho  bark  and 
stems  of  plants  (pi.  xi.,  figs.  26  and  27) ;  and  if  we  take  any  deti- 
cate  plant  aud  treat  it  as  we  did  the  leaf,  we  shall  find  the  same 
fibres.  Wu-n  these  fibrea  are  plain  and  straight,  without  any 
markings,  thpy  nre  called  plnin  va.trular  tisane,  or  woody  fifarefl. 
N'o»',  it  is  these  fibrea,  abounding  in  the  bark  and  stem  of 
the  tlax-plant  (pi.  xi.,  fig.  25}  and  the  hemp-plant  (tig.  34], 
which  yield  the  materia  of  our  linen  and  hempen  mnonfoco 
turefl.  Tbe  fibres  of  a  vast  number  of  other  plants  are  nsed  in 
varions  parts  of  the  world  for  the  same  porposes.  In  this  coontry 
wo  employ  the  fibres  of  New  Zealand  flax  (fig.  23),  of  jolc 
Manilla  hemp,  and  cocoii-nut  (tig.  22).  Tho  vegetable  kingdt 
proseaits  ua  with  aa  infinite  store  of  these  Sores,  aud  m« 
more  plants  will  undoubtedly  contribute  their  share,  as  advi 
ing  ci\'iluuitiou  causes  their  properUes  to  be  better  tuiderstood'' 
aud  appreciated. 

Coliiilftr  tissue,  which  consists  of  variously- shaped  cells  united 
toffC'ther,  everywhere  fills  up  tho  interstices  formed  by  tho  vas- 
cniar  tiasuo  (figs.  2t)  and  27).    It  also  corcrs  over  tho  whole  of 
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oateide  of  the  pUtnt,  forming  wliat  is  called  iu  epidennia 
23).     It  13  in  this  epidermis  that  wo  find  the  little  poreB 
"intc?s,  which  allow  Iho  fluids  absorbod  by  tlu>  roats 
of  I  "  pa59  out.     It  is  also  upon  this  epidermis  that  wq 

find  prowini,'  Ihoao  httlo  projoctioos  which  give  a  uhanicter  to 
thesiirfa<rc  of  plimts, ««  wiu-ts,  hairs,  prickles,  and  tho  like.  In 
t^  respect  tiio  plftue  is  Uko  the  ammul^  for  it  in  fn>m  the 
epidemus  of  tho  animsl  that  wo  find  those  appond&gc«  fonnod 
which  we  know  1^  tho  name  of  scalca,  hairs  (ng.  28)^  feathers, 
qofllo,  ttiid  so  forth. 

AJl  ilif»(t  i!pidi;rnial  orgaiiB  in  the  plant  are  compoped  of  ceU 
hdw  tissnp.  The  cflls  of  these  hairs  are  very  delicate  and 
fteble,  and  poMess  very  much  less  power  of  resutanco  than 
the  woody  fibres.  However  Ion?  thejio  hairs  may  be,  they 
nerer   ;  -troncfth   onoiigh  for  maiinfactiiriiig   purposes. 

They  »^ .  'fiir  ihu  twisting  that  ia  neces.sary  to  tho  pro- 

doetion  of  a  tlireml  whirh  can  lie  woven.  Many  plants  yield  long 
hair*,  as  cmr  own  cotton-gra-os  (fig.  lit)  and  the  silk-cotton  (fig. 
30)  tree  of  tho  West  Indies;  but  it  is  found  impossible  to  twist 
them  into  a  thre-ad  for  the  manufiictnrc  of  textile  fabrics.  It  is, 
then,  v«Ty  strange  that  we  shoxdd  find  cotton  belonging  to  this 
■ 'j-etable  organs.  ^Nevertheless,  this  is  the  fact.  The 
in  h  hair ;  it  does  not,  however,  grow  on  the  sur- 
'bee  of  the  plant.  Jiuit  as  we  find  iu  animals,  the  epidermis 
eontinnod  into  the  internal  cavities  of  the  body  Erom  the  outside, 
90  we  find  the  epidermis  of  plants  oontinned  into  the  interior  of 
their  fruit  and  on  to  tho  surface  of  tho  seeds.  This  is  a  very 
?tre  oecnrrencR ;  but  in  tho  case  of  the  eotton-plant,  it  produces 
in  tho  interior  of  the  friiif,  upon  the  surface  of  the  seeds  (fig,  16), 
a  longer  and  ^ti-ouf/er  huir  than  any  found  upon  llie  oxiemal 
surface  of  plants.  But  it  is  not  tho  length  nor  the  ulrength  of 
the  hair  atone  which  gives  to  it  the  power  it  possesses  of 
fermin?  n  throad  wheu  twisted.  If  examined  under  the  miero- 
Bcii'        '  ■  iir  will  be  found  apparently  to  consist,  of 

!*■■.    ■  T-tiit  tubes  (fig.  ly), — the  one  twiate«l  round 

die  other,  sn  as  to  lutve  the  npy>earance  of  two  pieces  of  cord 
wonnd  round  each  other.  If,  however,  tho  hair  bo  examined  in 
itii  young  state,  it  will  be  found  to  be  an  untwisted  cylindrical 
tgbe.  It  is  during  its  growth  that  this  change  tukcs  place.  As 
the  seed.s  and  hairs  grow,  the  capsules  do  not  appear  to  expand 
with  equal  raiiiditv ;  and,  eon.«equent!y,  the  hair  is  exposed  to 
[tpwHure  itn  ail  fifiea.  The  ^e.'^ult  of  this  it,  that  the  nair  ool- 
mpses  in  the  midrlle,  leaving  n  half-formed  tube  on  each  side. 
Tofse  imcoliapsed  portions  of  the  hair  give  it  the  "  appearance," 
nys  Itaoer,  "of  a  fiat  ribbun  with  a  hem  or  border  at  each 
"  The  hair  does  not,  however,  grow  out  straight,  bat, 
raming  in  contact  with  other  hairs  and  tho  aides  of  tho  cap- 


sular  fruit,  it  becomes  twisted;  tliua  ncqiiiriDg  the  appcar&ucr  at 
lipst.  Ji'scribod,  of  two  cords  twisted  togothor. 

This  iwiating  is  undoubtedly  tbo  gi-eat  fact  that  makes  iho 
eotton-hair  of  vhIuo  to  man.  Then?  aro  many  huirs,  each  « 
tliufie  of  Ut0  Cotloa-graas  aud  of  tlic  Bombax,  wludi  aro  as  knSi 
nnd,  apparently,  aa  BtroogBB  those  of  the  Go!i.sypiuin  ;  bnt  wliira, 
foiting  in  tbiti  irregularity  of  tbeir  surface^  are  utterly  incopabk 
of  bemg  twiKitid  into  a  thread  or  yam.  The  twisting'  theu  grrei 
the  capacity  to  tho  cotton-Uair  of  unitinjf  with  ita  fcHows,  and 
forniing  together  a  cord  strong  enough  to  be  woven.  If  weplacei 
portion  of  cotton  thread  under  a  micro8Copo>we  shall  tjoe  that  the 

Srojections  of  onc^  portion  of  the  hair  aro  received  into  the 
epressious  of  tho  othor,  imd  thiui  they  are  held  together  by 
Ihp  natural  inequality  which  lias  lH<vn  produced  on  the  cottoo* 
hair  by  its  peculiar  mothod  of  jyrowtli.  It  i«,  perhaps,  not 
unworthy  of  a  moiueut'is  reHectiou,  that  the  staple  uiantdadtirb 
of  one  of  the  greatest  countrieit  in  tho  world,  and  the  pnndpal 
produce  of  anotheir,  stiould  depend  upon  tho  apparently  acci* 
dental  irrogolarity  on  the  niirfuce  of  a.  hair.  But  this  ia  not 
H4'(-iden(nl;  the  form  of  tho  cotton-hair  depends  upon  the  same 
foi-ces,  ami  is  determined  hy  the  operation  of  laws  as  grand  t» 
(lioHo  which  nrrost  our  atteution  in  the  movemouU  of  the  phy- 
sical universe.  Tlio  observation  of  Huoh  phenomena  as  those  of 
the  structure  of  the  hair  of  a  plant,  and  ita  connectkia  with  tha 
social  nud  conimorcial  cuuditions  of  two  great  ooontries  hko 
England  and  America,  nhould  lead  to  the  reflection  that  it 
is  to  a  considerable  extent  upon  tho  minute  and  aocoralo  etudy 
of  the  laws  and  properties  of  the  ohJL'cts  in  the  world  in  which 
mau  is  placed,  that  God  has  caused  his  material  happinoss  and 
mlvancenient  to  depend. 

The  manufactuivr  values  cotton  according  to  its  tength,airengih, 
and  *i7/.-int«^,andthe  longest,  strongest,  andsoftest  cotton  fetches 
the  highest  price.  Theae  qualities  are  cosily  judged  of  bythe  hand 
and  eye.  At  the  same  tinio  it  linn  always  anpcuvd  to  me,  that  as 
at  least  the  qualities  of  streiigt-h  and  silkmoss  must  dejKind  on 
properties  that  can  be  easily  observed  by  the  microscopo,  this 
instrument  tiiight  be  of  important  nso  in  ascertaining  those 
qualities  which  render  cotton  of  vaiue  to  the  uiauufactui-or.  I 
have  been  supphod  witii  a  seiies  of  commercial  cottons  by  Mr. 
W.  Chambresj  of  Liverpool,  and  hn\*inGr  placed  them  under  Ql» 
microscope,  I  find  considerable  diflVrcuco  iu  the  apucarancos 
\rhi<h  they  present.  The  long  8ea-Jsland  cotton  is  a  mitt4.T  and 
less  twisted  Irnir  than  any  of  tho  cottons  of  inferior  price.  I 
havo  not  been  able  to  pursue  the  subject  so  as  to  arrive  at  any 
positive  results;  and  rather  refer  to  the  subject  here  to 
induce  some  of  the  readers  of  the  Popular  Sncncti  fft-ii'iio 
^  nndertake  the  subject,  with  the  view  of  detecting  the 
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wfaieh  niiirt.  Itetween  the    high-prioed  and  low-priced 
(ottoos,  and  iho»e  which  are  useful  for  ouo  purpose  nttliiT  thnn 

MIOtlltT. 

Tlie  hairs  of  the  rotton  plant  aro  made  of  tlie  same  matei-iaU 

SB  all  other  parts  of  the  pmiit.     Whether  ihe  tissues  of  phmU 

■re  ultinuUely  <hspOBcd   in   tho   fonn  of  ccIU   or  of   ves^la, 

iJ»  raw   material   of    their  conxtruction   is  the  t>amo,      'Vba 

ratls  and  vessels  of  plout^  aro  inudo  of  a  material  called  cclhilo^e, 

— at  least,  this  is  the  iiaiuo  ^vcn  to  the  matter  out  of  which 

OOtton-hairs  ore  foniicd.     When  we  take  a  piece  of  wood,  and, 

■wing  it,  collect  tho  dust  and  obtain  the  chemical  substance 

tmt  of  which  tho  vessels  that  formed  the  wood  were  made,  it  is 

called  li'/nine ;    and  when  the  cells  get  very  hard  indeed,  as 

ihcydo  m  cherrystones,  the  inaterini  is  called  «r/^o^CTi.     Bat 

tluM  three  tilings  differ  but  lihtlc  from  one  another ;  and  the 

6nt  name  will  &erve  us  to  distin^ish  everywhere  the  matter 

out  of  which  oells  are  formed,  and  which  is  found  in   those  of 

L  the  hairs  of  cotton.     Cellulose  is  insoluble  in  water,  either  hot 

Bw  cold.    Herein  it  diflers  from  the  materinl  out  of  which  animal 

^farilB  are  formed,  for  this  is  snlnble  in  hot  water,  and  is  called 

^^^pl*M<\     It  is  the  insolubility  of  cellulose  which  makes  it  so 

^neTal  to  man  iu  tho  manufacture  of  textile  fabrics,  and  in  the 

Imildijig   of    houseii   and    ships.      Although   in»oIuble,    it    ia 

easily  convertible  into  starch.     By  pouring  sulphuric  acid  on  to 

cotton-hairs  we  can  convert  them  mto  starch.     It  was  at  ouo 

titn«  the  dream  of  the  chemist  to  be  able  to  convert  deal  boards 

into  Suffolk  dumplings;  but  the  feat  has  yet  to  be  Accomplished. 

Nevertheless,  <'ellu!ntie  can  be  detected  by  its  ready  cunversioa 

into  starch,  and  its  affording  then  the  reaction  of  stanch  with 

iodine.    This  experiment  may  be  readily  performed  with  a  piece 

or  popor,  which  is  cellulose. 

This  cellulose,  then,  has  a  definite  chemical  composition,  and 
cui  be  changed  in  its  properties  and  qualities  by  combining*  it 
with  other  things.  One  of  the  most  remarkable  chemical 
changes  which  it  undergoes  is  its  conversion  into  a  rapidly  com- 
bustible agent  by  the  action  of  nitric  and  sidphuric  acids.  If  we 
like  a  quantity  of  cotton,  and  inimerso  it  in  a  mixture  of  these 
nro  acios,  and  then  take  it  out  and  wash  it  in  water  and  dry  it, 
ire  shall  find  that,  chemically,  its  character  is  entirely  chongod ; 
althopgh,  under  the  niiiTOSCope  (fig.  18),  it  has  lost  little  of 
K  lis  original  appearance,  its  inflammability  has  vastly  increased. 
B  It  isf  in  fact,  ijwi-coltvn.  Vi'e  axo  indebted  for  the  discovery 
iif  this  agent  to  Schfinbcin,  the  Swiss  chemist,  who^  name  is  so 
fjuniliar  as  the  discoverer  of  ozone.  Gun-cotton  is  technically 
cdled  PtfranfliH,  a  mune  signihcaut  of  its  combustJblo  notore. 
Cellulose  consiaLs  originally  of  nearly  equal  proportions  of 
cartxjn.oxjgtti,  and  hydrogen;  but,  by  plunging  it  in  tho  acids. 
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it  is  deprived  of  b  large  proportion  of  hjrdrogen,  and  lulnm 
iirid  fnKon  itn  place.  Tho  conaequenoo  is,  that  so  large  B 
quantity  of  vxygen  is  cuntained  in  tbe  compound,  xbat  Uh 
moment  it  is  brought  in  contact  with  hoat,  tho  oxjgen  comtnus 
with  the  carbon  and  hydrogen,  and  an  immenso  quantiW  of 
carbonic  add  gas  and  Tapour  of  water  are  formed,  and  «a 
explosion  is  tbe  result. 

Pynwylin  diffei-s  from  giinpowdei'  in  many  respects.  In  the 
first  place,  it  ignites  at  a  temperature  of  400**  Fahr.,  which  is 
200^  less  than  the  degree  of  heat  at  which  gnnpowder  esplodes. 
Thim  its  explosive  force  is  throe  times  as  great  as  gunpowder. 
On  this  account  it  is  not  adapts!  for  guns ;  it  blows  them  tv 
pieces,  and  has,  afler  all,  a  ]es.s  propulsire  effect  on  the  ImB< 
Nevertheless,  for  blasting,  gim-cottou  is  very  usefol,  and  i* 
much  employed  at  the  present  day.  It  has  alao  this  advant^e 
in  mines — ^the  gases  it  produces  aro  loss  injuHoos  than  those 
produced  by  gunpowder.  It  resists  the  action  of  water,  and,  if 
plunged  into  it,  or  exposed  to  tho  action  of  damp  air,  it  regaina 
its  crploairo  force  by  drying. 

Pyroxylin  has  many  curious  chemical   properties,   an   */^\ 
count    of  which   iny   limited  space   will   not   permit    me   tdH 
give;    but  there  is  one  so  interesting,    on    account    of   it^^ 
practical   iiujKirtance,  that  »  natural  htstory  of  cotton  would 
hardiv   bo  complete  without  mentiomiig  it.     I  alludo  to 
Boliibility   of  gun-cotton  in  ether:   it   is   insolnble    in    wa 
and  in  idcohol,  but  it  is  aolublu  in  ether.     When  dissolrctl  tb 
it  i«  callet!  Collodion.     When  collodion  is  spread  on  any  su 
and  cxpoRpd  to  the  air,  the  ether  evaporates,  and  a  delitale 
tran«narent  film  of  pyroxylin  is  left.     When  iodide  of  potaa«iiun 
ia  added  to  collo<lion,  and  spread  on  a  glaas  plate,  and  then 
dipped  into  a  solution  of  nitnite  of  silver,  an  ioaide  cf  Bilrer  a 
formed,  which,  on  being  exposed  to  tho  actiou  of  light,  nnder- 
goea  a  change  of  colour.     Hy  these  means  snn-pictures,  formed 
By  the  camera,   may  be  impressed  upon   the   piate.     These, 
properly  prepared,   become  tho  negative  plates  by  wliicb  the 
photographer  inultiphes,  on  sensitive  paper,  tho  picturos  ho  has 
taken.    Here  again  we  trace  the  reward  following  upon  diligent 
search  into  tho  properties  of  natural  substaiicos. 

'ITio  study  of  the  chemical  properties  of  the  cotton-hair  haa 
not  only  le<l  to  the  multipUcatiou  uf  natural  pictures,   bat  to 
tho  reproduction,  at  a  coat  which  ]>Iaci*a  them  within  reach  oC  j 
almost  the  poorcet  in  the  land,  of  tho  great  works  of  geniolfl 
which  no  inero  copies  of  natural  objects  can  equal.  ' 

Hofore  leaviujj  the  subjtfct  of  tho  cotton-hair,  there  are  one    , 
or  two  other  points  to  which  I  would  refer  as  worthy  of  notii 
and   investigation.     It  is  well  known  that  vcgclablo   fahi' 
rec'i-ivi-  difl'urunt  impressions  from   the  colouring  sabetnii< 
wiiJi  whii'h  they  are  dyed.     Cotton,  hemp,    and  jute,  wh 
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HEBond  to  thp  Eune  dyeang  agents,  ilo  not  present  the  same 
colDttri,  Hmd  thoso  are  again  vevy  diflewnl  from  the  colours 
sirod  br  animal  substancea.  Iliis  probably  depends  on  the 
)ti  of  (be  colotuitig  sabetance  on  tlie  matorials  of  which  the 
are  composed.  In  th«  cotton  it  has  bcon  olworved 
b  not  diffuBed  thrwigh  the  wall  of  the  cell  forming 
r,  fiut  that  it  paswi-s  tbrongh  tliu  iielliilosu  iMirolnpe,  una 
]oaitod  in  the  interitir.  It  would  ht'.  intereflting  to  know 
Pnore  on  this  8ubjeci,  hs  it  is  probable  that  some  kindji  of  cotton, 
Lwboso  strui'tttro  miffht  easily  bo  miulu  out  hy  the  ait)  of  the 
jiniuxisenpf,  rrctwo  into  their  interior  with  greater  facility  than 
■  do"''  'J?  inalterRwhirhcoDi^tilutetheirralneaftor 

ha^  I  d  til  the  (»liwi-|iriiiter. 

One    f>(   the    tnoHt   rfumrkable    applications    of    a    know- 

o(   the    Bctiou   of  clmmical   substances   on    cotton    is 

[the  process  invonled  by  Mr.  Mercer  for  motUfying  its  fibre. 

procewi  conAiRtA  in  the  Hteeping  the  nilton-hair  in  a  flolu- 

of  cmwtic  kkIq.     The  effect  of  this  is,  to  alter  not  only 

initT(>?eopiail  appe-Bnuii-ie  of  the  cutton-hair,   but  also  to 

diaugo  the  chrmii'a!  cliarnftcr  of  the  cellulose.     TLo  cotton, 

mheu  plac«d  under  the  mieroacope,  afU;r  having  been  submitted 

'lo  the  nnda^  aMHumes  a  tubular   a]i|)earanoo,    losing  ita  flat, 

ribbun-Uke,  and  twisted  churacter.    The  cotton  thus  afl^cted  is 

also  fuimd  l«  have  its  relation  changed  to  the  various  dyen  to 

which  it  is  (luhnntted.     Under  these  circumstAncwi,  it  in  mnch 

kliiore  easily  dyed,  and  t-xiiibita  brighter  colours  than  when  in 

[ita  anchangod  state.     This  process  is  extensively  employed  in 

the  imuiafarturo  of  cotton  atockingji,  more  ospcdnllv  for  foreign 

The  stockings  are  first  made  loose,  and  idler  sut>> 

1>  they  oontraet,  and  aftsnme  a  much  (smaller  aud  more 

"dejr    ■  '     '!,     This  process  does  not  appear  in  any  mmmer  to 

im<-  h  the  strength  and  dui-abihty  of  the  manufactured 

iMtidc. 

Another  point  of  some  interest  is  the  chemical  composition  of 

[the  Bsfaea  of  the  variotu  kinds  c^  cotton-hair.     It  is  wcU  known 

to  the  rcgotflblo  physiologist,  that  certain  salta  or  mineral  snb- 

tmter  into  too  composition  of  the  tia-iueB  of  plants,  and, 

these  substanees  are  suppUed  to  the  soil,  the  plants  wiU 

ifloiiriali.     It  is  on  this  principle  that  the  fanneruow  applies 

rphoiphate  of  lime  to  his  Isnd.because  his  cereal  crops  will  not  grow 

^90  voll  without  it.     This  eonstitueut  is  present  in  the  grains  of 

whcAt.and  isconveyed  to  the  bonesofman  from  the  floupof wheat, 

which  he  eats  in  the  form  of  bread.     The  sugarcane  requires 

•iJc.t.  or  flint,  in  its  stems,  and  the  sugar- cultivator  has  found  it 

of  :  -to  maniiri'  his  crops  with  powdt-rcd  glass,  which 

ooui --',    silox  needed  by  the  HUgurcune.     I  throw  out  thift 

ifiaggoation  bccaoao  circomstonoes  might  occur  to  render  it  of  im- 
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portaiice  to  supply  artificially  tc  the  soil  the  constituents  neM** 
sary  l»r  tlio  [nxjduction  of  the  cotton  in  ita  greatest  perlcftioo. 
It  may  ht>  found  that  the  clifferonre  between  the  pro*!iieliuti  of 
the  mcisi  vrtluable  cotton  and  that  of  an  inferior  description,  d6- 
peiubi  on  the  f'upplj  of  thoso  miaeral  constituents  to  the  awl 
"whioh  ttTO  necosaury  to  the  pi"oper  development  of  tlie  cotton- 
hair.  It  h&a  bet>n  ^^tutcd  that  the  ashes  of  tho  fincRt  Sea-Isluid 
cotton  contain  u,  lurpir  prupoi-tion  cf  the  salts  of  potash,  whiUt 
inferior  kinds  rontiiin  larffer  quantities  of  soda.  8ueh  &cts  mj 
of  high  interest  to  tlie  cotton  cullivatoi-j  and  seem  to  point  oubl 
tho  way  of  seciunng  tlio  bettor  qualities  of  cotton.  I 

But  let  ufl  now  turn  our  attention  to  tho  history  of  tho  phtntflj 
which  produce  this  wonderful  hair.     Tho  genus  of  plants  iv\ 
yield  (■ott4>n  is  called  by  the  botanist  fUiHitypimn.     This  wordi' 
which  is  the  Latin  word  for  cotton,  is  said  to  be  a  corruption  of  J 
the  Egyptiiui  word  gotne,  whicli  is  evidently  a  form  of   tliQj 
Arabic  kitltm,  and  has  it^  origin  in  the  same  root  as  our  wor 
cotton.     This  botanical  genua   GoMypinm   embraces    serei 
spedeSj  four  or  livu  uf  which  have  been  named  by  botanists  as  i 
aSbrding  the  cotton  of  commerce.  Tlio  fmnily  itr  group  of  plants  j 
to  which    the   genus  (luMijpLum  is  referred,  i»  tho  MalvuLf^ 
or  Mallow   tribe.      This   family  of  plants  is  remarkable  ftipl 
itH    showy  flowora,     and    embraces    about   Oiirty-fiTe  genera  i 
in   addition   to    Gossypiuni.     Some  of  these  are  well  kno\ 
BeeidoB  tho   common    mallow  luid   the    ronnd-leafed   mallow,! 
which  ore  common  on   all    our    waysides,  the  m-irsh-mallrtii 

In   our    gardens    the    hollyhock 
tlic    size,   and    beauty,    aiul    culoar 
order.     Lf  wo  examine  one   of  the 
we  shall  find   that  a    distiuguislung 
tho    stamens    are    all   nniled  toge- 
in  tho  middle    of  the  flower,  which 
IS    hollow  in    tho    centre,   and   surrounds   the   styles,   which 
praceed  from  tho  germ  or  ovary  in  the  middle  of  the  flower. 
Tbcso  columnar  stamens  arc  oharscteristic  of  the  family;  but 
there    is    a    fm-ther    niai-k     of    brotherhood    in    this    Mallow  J 
family,  and  that  is,  tlm  anthers  having  but  one  cell.  Usually  thefl 
anthers,  which  arc  plaa^d  at  the  top  of    the  filament  of  the" 
.•stamens,  have  two  cells  or  compartments,  in  which  the  pollen* 
dust  is  kept  j  but  in  the  Mullow  tribe  each  stamen  keeps  iia^ 
pollen  in  a  single  coll.     There  are  many  other  points  of  stnic-V 
(uro  about  these  plants  whicli,  conjoined  with  the  above,  mako    *" 
up  rory  strong  fiunily  features.     One  of  these  is  worth  notiobpj 
and  that  is,  tho  nniingt'ment  of  the  petals.     If  a  mallow  i| 
gathered  before  ita  flowers  are  opened,  and  tho  sepals  of 
calyx  are  removed  fi-om  the  petals,  it  will  be  found  that 
petals  assnme  the  appOAranco  of  having  been  twisted.    It  looks 


ore  common  on 
is   a    British     spet-ies. 
a    familiar    example    of 
of   the  flowers    of   this 
flowers  of  these  plants, 
feature  of   thorn  is  that 
ther,   forming  a  column 
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unuBn  on  the  xatcsal  bistort  or  cottok. 
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tLs  thongh  some  one  had  taken  the  yonng  petals 
i-**!!  his  finger  ami  thumb,  and  given  them  a  twist,  just 
mich  a  twist  aa  a  confectioner  gives  to  the  corners  of  a  paper 
ba^,  when  he  hns  placed  in  it  the  articles  ho  wishes  to  sccnro  hy 
tiiis  proceed-  Tins  is  called  a  "  twisted  a>8tiration/'  and  euch 
an  arrangement  may  be  aeon  in  the  flowers  of  the  hollyhock, 
the  roMon,  the  mari'h -mallow,  the  abntilon,  and  other  common 
planiA  of  (he  order. 

The  jrenna  Gossypinm  is  dtstingnished  among  other  genera 
of  the  order  by  tlu*e  lea^'  bract^s  outside  the  flowers,  which  are 
tmitcMl  at  thmr  base  (pi.  x.,  fi^f).  I,  2,  !)},  uod  by  the  seeds 
jg  oo%-epiKl  with  haira  (fig.  6).  TJio  folkiwing  are  the 
ies  which  have  I>een  recognized,  and  which  are  Known  to 
yield  the  cotton  of  commeroo: — 

1 .  (lotfii/^'ium  he-thiui.-utn  (fig.  3). — This  is  the  common  Cotton- 
plant  uf  India^aud  iti  probubly  the  original  source  of  the  haira  from 
which  tlie  first  cotton  fabrica  were  mannfactnred.  It  is  called 
hcvbaeeouB,  becunsc  its  st^'ins  are  not  so  woody  ns  in  the  other 
rpOCtM.  It  is  a  iin.-lty  plant,  and  rv&vH  from  ei^'hteou  inches  to 
two  fcct  in  height  during  the  first  ycnr  of  its  growlli.  It  is 
omany  cut  down  annuftUy,  bnt,  if  allowed  to  grow,  the  plant 
■fctaiuH  a  height  of  Jive  or  six  feet,  and  its  branchcti  become 
mon  woody.  Tlio  younger  parts  of  tho  stem,  as  well  as  the 
flower  and  lenf-fitalks,  ore  covered  with  hairs,  and  are  olito 
marked  with  black  spots.  Tho  leaves  are  also  hairy,  hut  tho 
hatrs  are  very  short,  and  different  from  those  on  thcseeil.  Tho 
flower*  of  tliisi  plant  are  of  a  lively  yellow  colour,  and  each 
petal    ia  marked   with  a  ])urnle  spot  near  ihe  hass.     These 

ElantA  are  descrilicd  as  rerj-  beautiful  whcji  in  blossom.  The 
>rgo  mass  of  columnar  stamens  is  also  conspicuona  in  the 
middle  of  the  fldwtT  when  it  is  open.  The  flowers  are  succeeded 
hy  a  fruit,  which  grndunlly  becomes  dry,  and  then  bursts  into 
tlirvo  «)r  four  valves,  when  the  cotton-wool  is  seen  issiiins  from 
the  fruit  in  all  directions.  When  the  wool  is  rIeare<Y  away 
from  the  seed,  there  will  be  found  upon  it  a  downy  substance, 
which  consists  of  a  series  of  smaller  hairs  on  the  Burface  of 
tho  seed  (Hg.  16). 

Tlii:*  plant  not  only  yields  a  goi»d  proportion  of  the  shorter 
tlons  of  Ijidiii  (Hg.  1 0),  but  it  is  found  in  China  and  tho  MiJaj-un 
Peninstila,  and  also  in  li^;ypt.  A  species  named  ftiiHAi/jritiin 
fhfu-t'itnm  is  foond  in  Senegambia,  which  is  probably  a  variety 
of  tlie  fio.tj'jjjnHm  herhaeeum.  It  is  cultivated  on  the  burderv] 
of  the  Mi^dit^rnmean,  and  haa  been  introdnoed  into  some  partt 
of  .AniiTrira. 

Tliero  is  a  cnrions  tendency  on  the  part,  of  some  cotton- 
plants  to  produce  a  yellow  or  tawny  cotton  instead  of  white. 
Thii  is  tho  caio  with  much  of  tho  rotton  that  is  ipvodnced  m 
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China.  The  colour  has  been  no  hindsranco  to  its  omplojiDait 
for  manafactare.  It  receirea  the  sanne  dyea  as  white  cotton; 
bat  when  it  is  not  ilyt'd  it  has  that  yellow  colour  which  is  pecu- 
liar to  what  is  calleH  "NiinkiMm"  in  this  couutrT>  when  it  is 
made  up.  This  name  has  probably  been  given  to  it  from  tlift 
Chinese  urigin  of  this  kind  of  cotton.  Tho  ^ncstion  has  ariwa 
08  to  whether  the  plant  which  prodnoea  this  lawny  oottcn  is 
not  another  species,  and  botanists  have  described  it  under  the 
name  of  tloss^pium  Teli^iotfum,  The  C^hinese  ]>lant  which 
yields  the  yellow  cotton  is  very  like  the  Indum  plant.  It  i|  i 
describod  as  hciag  more  hairy,  and  having  its  Uowera  of  ■  _ 
darker  ycUow  or  brownish  oolonr.  Dr.  Royle,  who  is  one  of 
our  greatest  anthorities  on  cotton-plants,  sayn  that  other  species 
of  cotton,  besides  the  Chinese,  producto  tawiTy  cotton,  and  htf 
docs  not  believe  in  this  character  as  a  distinction  for  the  iip«defl 
of  cotton. 

Thia  question  of  species  might,  at  first  sight,  be  thought  u 
nnimportant  one  ;  hut  whon  it  is  remembered  that  species  are 
peculiarly  adapted  to  the  circumstances  in  which  they  are 
found,  and  will  not  submit  to  a  change  in  their  culture  n 
easily  as  varieties,  it  bocomes  a  raottor  of  practical  importanco 
to  solve  such  a  quutitiuu.  The  fact  that  the  Chinese  form  has 
been  8uco(!S«riilly  introduced  into  those  part.s  of  the  world  where 
also  the  Indian  species  tlourishes,  would  indicate  that  they 
varictiea  of  the  same  primitive  type. 

2.  (rOBsypium  arhort'um  (tig.  2).— This  is  annlher  Indin 
species,  and  is  called  the  Tree  Cotton.  It  is  a  very  thll'erent  pbml 
from  the  last.  It  grows  to  the  heiyhl  of  from  lifteen  to  tweni_ 
feotj  and  assumes  the  aspeotanddimen5;ion^of  a  small  tree.  The 
yonng  and  growing  partji  of  the  plant,  like  the  rest  of  ihm 
species,  are  covered  wiih  hairs,  and  the  yonng  branches  have 
red  polour.  The  leaves  aro  palm-shaped,  hairy,  and 
with  spots  of  a  dark  green  colour.  The  flowers  are  of  a  bright 
red  colour,  getting  a  little  yellowish  towards  the  lower  pari.^ 
These  re<l  flowers  aro  very  characteristic,  and  when  the  tree  is  in 
fiill  blossom,  give  it  the  apucoraucc'Qf  a  branched  hollyhock  with 
red  flowers.  '1  he  fmit  is  a  dried  capsule,  similar  to  thnt  of  the  last 
species,  opens  with  three  or  four  valves,  and  is  flllod  with  a 
silky  ycllowish-whito  wool.  In  thi»  ease,  the  soods  nro 
with  n  greenish  down,  in  addition  to  the  wool.  Tho  seeds  k 
the  different  species  of  cotton  difler  verj'  oonaidembly  m  thgii 
colour,  and  in  the  presence  of  this  sliori  down  ;  they  vary  nh 
in  number.  The  Tree  Cotton  is  found  in  tike  island  of  Celebe 
and  is  distributed  thi-ough  every  part  of  India.  This  cotton 
not,  however,  employed  generally  in  the  nrnnnfactnre  of  cot 
cloth,  as  it  is  regarded  by  the  Faqneers  of  India  u  • 
plant.     It  is  therefore  planted  near  temples,  and  also  snr- 
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luding  bftbiUUoiuj.    The  cotton  makcii  a  very  fiuc  mnaliuj 
^luJi  bi  uiauufactunMl  into  tiir1':iri>,  nnil  permitted  to  be  worn 
bvtIitL'  privileged  iTligiou.-;  i-la--^-es  ol'  liulia, 

iium  larbail«m*e  (Qg.  1). — lliiais  called  tlio  Barbfr- 
jurbuD  DOttOD,  bat  does  not  appear  to  havo  been 
zinaBy  a  native  of  the  New  World.  It  13  a  perennial  ])lant, 
'  u  «  sbmbby  etom  from  six  to  fifleoa  feet  m  lioigbt.  Tlie 
are  lolied  like  those  of  the  other  apocics,  and  aro  often 
with  short  hairs  on  the  under  surface.  Tho  iJowers  are 
r,  like  those  of  (Jogirypium  hi^rhae<:ii  in,  and  have  a  dorlc  s{iol 
bMo  of  each  petal,  'lliefrnit  is  capsular,  and  containain 
rior  from  eight  to  twelve  black  scedii,  which  aru  not 
prerod  with  any  down  liko  those  of  the  two  preceding  Bpecies. 
Ithougfh  other  names  have  been  gircn  to  tho  plant  which  pro- 
ltC3  Ui«  long  Sea-Ielniul,  or  Joug  staple  cotton  of  America, 
here  lit  no  doubt  ttint  this  plant  is  tho  original  of  Ihiti 
JjIc  form  of  cotton,  it  waa  introduced  into  Georgia  by 
brought  from  tho  Bahama  Ixlauds,  whcra  it  hou  boun 
from  iKied  obtained  in  the  West  Indies.  In  the  araall 
islands  which  fringe  the  coast  of  Georgia,  from 
^GBtoQ  to  Savauuidi,  thi:^  plant  has  produced  the  eelubratod 
Bland  eotion,  which  ia  uni-ivalk-a  for  tho  length  of  ita 
r.gth,  and  ailkinoaa  (fig.  H).  Ua  excellence  for 
_^  piirpoeea  may  be  judged  of  by  the  fact,  that  its 
rice  has  varied  from  fifteen  pcnco,  at  this  time  lost  year,  to 
. .'  ahillings  a  poandat  the  present  time,  whilst  other  cottons 
Ke  varie<l  from  five  jiciknj  last  year  to  about  thirteen  pence 
ipoand  at  the  pre><(-nt  time. 
Tbo  cotton  which  is  of  sacb  excellent  quality  on  the  ifilauda 
swampy  ooasts  of  Greorgiaf  is  inforior  when  cultivated  in 
cooler  and  drier  climates  of  the  hill  country  of  that  fitate. 
I  c»ttoD  produced  in  those  districts  is  short  iu  staple,  and  tho 
9,  instead  of  being  black,  nro  grocn.  Iliisioct  shows  how 
_  .  is  the  influence  of  external  rirciimstance  on  tho  euccessfid 
cnnrtb  of  tho  cotton-plant,  llio  cotton  from  the  hillx  of 
^flDTgta  is  known  in  tho  markets  by  (ho  name  of  Upland  or 
nt  cotton.  This  latt«r  tei-m  is  applied  to  it  on  acoonnt 
!  way  in  which  it  is  preparod  for  tho  market.  The  wool 
>d  from  the  scoda  by  moans  of  a  liow  with  several 
itrings,  which  is  struck  upon  tbo  cotton,  and  the  vibi'a- 
fprodaced  ^ejianilo  tho  cotton  from  the  seed,  'llio  price 
Bowed  cotton  was  lost  year  at  this  time,  at  Liverpool,  seven 
loe  a  poond ;  at  the  pres«ut  moment  it  is  worth  u  sUilhng 
id. 

tho  name  of  Oos/typium  kiTsntum,  Dr.  Bovle  and  other 

iM  describe  a  species,  which,  altliough  it  has  chariietera 

im  for  it  such  a  positionj  is,  novertheless,  open  to 

.^n     ,.  of  being  a  variety.     It  ih  in  fact  the  plant 
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which  yields  the  Upland  cotton  of  the  Amoncana.    It 
the  short  Kt»plo  Hna  ^ecn  seeds  of  tho    Upland  Geornl 
cotton,  and  which  thore  is  reason  to  behove  originntMinUa 
culture  of  the  G"t«'jjn'uin  tnirfiad^uxfi.    Tlio  principal  disrinrtion 
upon  which  tlio  bolauist  relio»  for  a  specific  difibreuce,  is  ihft. 
gn-cn  colour  of  the  se&ds,  which  is  found  to  depend  npou  tl 
TlreJ^?llce  on  the  surface  of  llie  sijfd,  of  the  pubescence  or  ah* 
huirs  wliich  Imve  been  liefon;  alluded  to.     in  the  typical  i 
piuni  hnrhadnistr  there  is  no  pubescence,  nothing  but  the  Kiog 
cotton-hair,  underneath  whidi  the  seod  is  black. 

4.  QmtBypmtn  Prrueianum. — The  Peruvian  Cotton-plant,  oleo 
described  as  Otis'ijpium  nrttminatuiH,  is  recognized  by  most 
botanists  as  a  diKtiuct  species.  Like  tho  Bourbon  cotton,  it 
has  black  seeds  and  yellow  flowers.  Tlie  seeds  adhere  together, 
however,  in  a  jK-culiar  way  in  n  kidney-shaped  mass;  anil 
although  in  othur  ruiii^ects  it  resembles  the  last  species,  it  lia* 
a  peciuiar  appearancH!,  and  cannot  in  any  way  1»  traced  to  tlie 
species  of  tho  Old  World  for  its  introduction.  On  the  con<iu»t 
of  Peru  and  Mexico  by  Pizorro  and  Cortes,  it  is  worthy  of  ik'1« 
tliat  iu  both  comitrics  tho  inhabitants  were  found  to  havp 
acquired  the  art  of  weaving  cotton.  The  spocioa  of  plant 
from  whJL'h  this  cotton  was  obtained  was  the  present  one, 
which  is  undoubtedly  the  only  apecies  truly  indignnous  in 
America.  It  is  this  wluch  yields  tue  Peniambuco  and  Maraa- 
ham  cottons  of  the  marketa.  After  tho  Sea-Ialand  aud 
KgM^'pfian,  these  South- American  eottona  obtain  the  highest 
pi-ice  in  tlic  market.  , 

It  becomes  an  imiwrtant;  matter  toasCCTtain  what  tire  tliecoii- 
dilinns  iiiidtT  which  the  various  species  of  cotton-plnnt  thrive,  as 
wo  can  only  hope  to  extend  its  culture  successfully  by  ascer- 
taining-the  external  circunislances  nnder  which  it  has  prospered, 
and  securing  them  for  future  experiments.  In  tho  hrst  place, 
with  regard  to  hmf.  We  find  that  the  cotton  flourishes  beat 
in  the  tropica;  but  its  culture  has  been  successfully  extended  in 
warm  districts,  in  both  Houth  and  north  subtropical  climatej:. 
It  has  been  produced  iu  great  perfection  in  EgJ'pt  (fig.  0), 
and  the  islands  of  the  Grecian  Archipelago;  and  cotton  equal 
to  the  finest  Sea-Island  has  been  prodn<^  at  Algoa  Bay  and 
in  Australia  {fig.  l-'J). 

A  second  element  which  seems  to  cjtereise  an  important 
influence  on  the  growth  of  cotton,  is  mmaltire.  The  humid 
atmosphere  that  prevails  along  tho  coaats  of  Georgia  seems  to  be 
the  circuiustanco,  above  all  others,  that  has  led  to  tho  great 
Buporiorityoftho  Sea-Island  cotton.  That  this  is  the  case  we  may 
observe  from  the  fact  of  tho  sume  plant,  when  taken  to  tho  dry  up- 
hmds,  producing  a  vorydiflen-nt  imd  inferior  kind  of  cotton.  It  Ma 
been  stated  tliat  the  atmosphere  of  the  coasts  of  America  eon- 
tains  in  it  a  considerable  quantity  of  salt,  or  chloride  of  aodiuin. 
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ui  ihiki  this  prodnceH  a  favoarablti  effect  un  the  cotton.  If 
ttn  ehooliJ  pcnlly  be  the  casej  it  would  point  to  the  propriet)-  of 
Kckiag  for  cotton-fields  on  the  seacoast  rathoi'  than  in  tho 
interior  of  a  country. 

A»  far  ns  tlie  mU  ir  concerned,  wo  find  that  the  Aiiiencan 
■wl  Indian  species  grow  on  veiy  differeut  soils.  Tlicy  bofcli, 
howcvett  agree  in  this  pointy  that  they  contain  a  considorablo 
({Oiatity  of  organic  matter,  of  a  substance  which  is  known  com- 
woafy  as  moDld,  or  to  the  chemist  as  humiiH.  This  material, 
wfcaiwcr  present,  constitotcs  the  most  valuable  constituent  of  a 
8oiL  It  ut  highly  absorU^ut,  and  Bupplie^  tho  plants  whose 
nuts  are  inserted  iu  it,  with  the  mrVKniic  acid  and  Himnunia 
'  irlibji  thoy  need  for  tlic  p*owth  of  their  tissues.  Tlie  inorganic  or 
ndneral  constitaent«  of  tho  American  soila,  according  to  aDoJyKos 
by  Ppofeesor  S^iUy,  consist  of  sand,  day,  iron,  and  carbonate 
and  fiulphftte  of  Umo.  Hieso  are  the  kind  of  constituents  that  we 
ilioold  expect  to  find  on  the  low  connis  of  the  shoreti  of  Ame- 
rica. Such  an  analysis  may  g-uide  in  tho  selection  of  soils  for 
tlie  purposes  of  experimentiU  cidiivation.  The  Indian  soils,  on 
tlie  other  hand,  on  which  the  Indian  species  grow,  are  composed 
rf  the  ^//-'ftrw  of  trap  ro<;kfl,  of  clay  and  limestone.  It  appears 
from  experiments  that  have  been  made,  that  the  Gogftijjnum  fmr- 
hajfns^  will  not  flourisb  on  the  Indian  hoIIh  (fig.  11),  whilst  tho 
Oottypium  herhnfi-^im  will  not  flourish,  or  at  lea-it improve,  when 
twuplanted  to  American  soils.  This  hIiows  clearly  the  ncces- 
niy  CT  attending  to  the  external  circumstances  winch  inJlnoiif-e 
die  growth  of  tho  cotton.  This,  we  have  seen,  is  not  only 
BnoaBary  for  tho  wholo  genus,  bat  for  euch  particular  species. 
It  ii  probable  that  the  same  circumstance  applies  to  varietieSj 
tti  tnat  in  tho  pui-cliaso  and  pl/inting  of  seed,  too  much  care 
ouuiot  be  taken  to  oeccrtaiu  tliat  the  new  circumstances  of  tho 
piint  ihonld  as  nearly  as  possible  i-esomblo  those  in  which  it 
nupre\'ioiisly  fioorishod. 

rte  great  question  for  this  country  to  settle  at  the  present 
day  seems  to  bo.  How  and  where  ^all  we  secure  cotton  for 
wr  mumifoctaree  ipde]icudent  of  America?  The  rocan  be  no 
doubt  that  the  wisest  and  moat  patriotic  reply  that  can  bo  made 
lo  this  qaestion  is,  "In  oar  own  colonics  and  depcndenoies." 
Amongst  these,  Lidia  })rwseut-3  itself  aa  capable  of  iifFording  by 
taf  the  largest  supply ;  and  it  is  a  question  of  great  interest  to 
Mcert^un  why  India  has  not  famished  tho  market  with  larger 
and  bcttei'  supplies  of  cotton.  At  the  present  moment  Indian 
oonon  fetches  the  lowest  price  in  tho  market.  It  has  a  short 
staple,  and  13  not  brought  into  the  market  so  clean  as  that  fi-om 
Other  portjt  of  the  world.  It  is,  however,  a  sorvicc-able  cotton. 
A  longer  stapled  cotton  might  evidently  bo  obtained  by  cidti- 
toting  the  Ajueiican  specica  of  cotton  in  soils  adapted  for  its 
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BocccAsfbl  growth.   The  cleaning  it,  in  a  TnAtcerwhic^  cnterprin 
and  intelligcnoo  ought  to  accomplish.* 

Africa,  no  doubtj  presDDts  on  its  northern^  weatdnij  and 
southern  coast«,  soils  and  climates  adapted  to  the  growth  of 
cotton.  Many  years  ago  I  forwarded  roedmenfl  of  coitoOf 
which  bad  been  grown  at  Port  Natal,  to  HaooheBtor,  and  thej 
wera  pronoun»a  of  excellent  qnalitj.  The  great  difficult, 
however,  which  Africa  ]>reeGntfi  is  that  of  socoring  a  peniia> 
nent  supply  of  labour.  The  native  population  is  overywliere 
too  nido  in  it^  habitti  to  be  depended  ou  for  pruduuiog 
any  large  quantities  of  a  pniduce  re<jniring  so  much  nttentioa 
for  its  culture  aa  cotton.  Tt  will  bo  a  happy  day  for  Africa 
when  iU  inhabitauta  sluU  bL'lCle  down  to  the  permantmt  produc- 
taen  of  thoso  eabstancoe  so  universally  needed  by  man,  and 
which  its  eoil  and  climate  are  so  capable  of  yielding  in  ahnoit  any 
quantify. 

To  the  West  Indies  we  ought  to  look.  Onr  own  i^anda 
there  were  the  Urat  recipieuts  of  the  plant  which  now  euppliei 
Manchester  with  its  besb  cotton.  Till  the  year  I7HIj  m> 
received  above  a  third  of  all  our  cotton  from  the  West  Indioi; 
and  there  appears  to  be  uu  vaUd  reason  why  we  should  not 
receive  ft  larger  quota  than  tliis  at  the  present  day.  Soil  and 
oUmoto  are  mvourablo  to  the  production  of  cotton  equal  to  tbe 
Sea- Island  (fig.  12) ;  and  there  are  only  needed  the  entcquiae, 
skill,  and  det<'rmination  which  have  enabled  the  Sonthom  Atate** 
man  of  America  to  obtain  for  his  cotton  acceM  to  aU  tba 
markets  of  the  world.  Let  it  not  bo  said  that  Hlavery  ia  essemtiBl 
to  the  growth  of  good  cotton,  m  it  i«  very  evident  that  tliis  i* 
an  aocident,  and  not  a  necessity  of  cotton  culture. 

The  onljy"  otlier  country  to  wluch  it  is  necessary  hero  to  dran 
attention  is  AuHtralia  (iig.  13).  Upon  the  coaats  <^  tliia  vaii 
Ooimtrythere  must  be  innmuerable  localities  inwhicb  cotton  would 
find  all  the  coiiilitions  of  its  most  prosperous  growth.  Already 
specimens  have  boon  seen  in  this  country,  and  a  high  anthorit.T 
baa  pronounced  that  "  cotton  equal  to  the  fiue^^t  of  the  fine 
mi^t  be  produceil  to  an  almost  indcflnite  amount''  in  Att»> 
tnwa.  A  new  v^periment  mujtt,  howerer,  be  tried  there  before 
cotton  cuUiviition  can  succeed,  and  tliat  ia  the  ability  of  the 
white  labourer  to  meet  the  oonditiona  necessary  for  the  cultiva* 
tioQ  of  a  plant  whose  natural  climate  lies  within  and  a  littJo 
beyond  the  tropica.  This  difficulty  may  not  be  insurmountable, 
and  we  may  yet  bo  indebted  to  Anatralia  for  a  commodity  mor* 
preciou.s  than  gold. 

•  :$uioe  lU(?  atiove  was  wrIUen,  my  attention  has  l>Mn  called  „ 
l«tters  by  r)r.Wi>;lit,  on  Uu'3ubj«ct  of  tbe  culture  of  ootton  In  India,! 
"Gardener's  Chroiiicie"  for  Occ«mb«r,  1861,  which eUim the «oaai^  " 
of  all  thou  iotemUil  in  Um  culture  of  cotton  in  Inilli,— B,  L. 
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Amf  riosn  ooUoo-pUnt  (OoHjipiiim  barhoileiui). 

Tre«  cottOD  (OdMyptHm  arftormim). 

luiltan  cotton  (UauyjnHm  herhaeeitm). 

Pgd  of  AmtTicul  cotton  burttmg. 

Pod  of  Indian  cotton. 

Seed  from  Abj-asiniaii  cotton. 

Ditto  of  Aniericftn  cotton. 

Potl  of  American  eotton. 

Bundle  showing  the  len^h  of  staple  of  Sea-Island  cotton  (0.  bar* 

fxtilimif)  grown  in  IndU. 
Pitto  of  nntive  In>li>n  cotton  {0.  htrixKvum), 
Ditto  of  Xe%v  Orleans  cotton  fro^vn  in  India. 
Ditto  of  WeM- India  cotton. 

Ditto  of  Amrricxn  cotton  ((1.  harhaiaui)  pvvtn  in  Anitnills. 
Ditto  of  fine  ScA-Ieland  cotton. 
Fine  S<«-I«lsnd  coUon  t)nd«r  the  tnlcro««op«. 
Ontcido  of  s««d  of  cotton,  showing  the  down,  together  with  ths 

cotUn-hjiir. 
Sarat  cotton  (^G, keriMetum), 
Ciun-cotton. 

Haini  of  colton-grofla  (£nopAotitm  tafiHotum). 
Hairs  of  Bombax. 
Fibra  of  jut*. 
Cocoa-nut  Gbm. 
Fibre*  of  New  Zealand  flax,  with  a  portion  of  the  cuticlo  of  tbo 

stem,  and  a  stomftte  fo  it. 
I^bnit  of  hemp. 
Ilbrea  of  flax. 
Tnuitverw  wctlon  of  item  of  flax,  shon-ing  tlia  liundiM  of  woody 

fibre  In  tlicccUuIut  tlsiue. 
Tr&n«T^rae  teclion  of  stem  of  hemp,  showing  ditto. 
Wool  of  aheep. 
Flhrvaorsilk. 
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BTJAMK8  BDCKUANf  P.Q.8.,  F.L.8.J  P.8.A.,  ETC.,  PBOVSSSOROPOEOU»T] 
AND  BOTANY  OP  TOE  ROYAI.  AOBICDLTUXAL  COLLSQE, 

"  He  liniigAtb  forth  gnus  for  the  oattle,  ami  giocn  berb  for  the  tervlcc  i 


TTfTHEN  an  untravefleil  Englisliman  takca  hia  walk 
T  T       the  wide-stretched  vurku  of  hU  native  londj  or  a\ 
_4>vcr  the  gKen  tneoduwa  ot  the  nearest  village,  or  evuD  if 
"^  "?w  be  confined  to  his  garden  Uwn  only,  he  wiD  Imrdly 
aware  tJmt  the  turfy  car]K!t,  to  which   he  is  w  accustuui' 
cannot  be  cqimlled  in  the  eveimens  and  reguliuHiy  of  it^  pilt', 
the  greeonesa  of  its  colour,  in  anj  other  conutry  under 
■nn. 

But  should  onr  cotuitryman  go  abroad,  he  will  hear  on  tU 
Bides  firom  those  forciguore  who  may  have  visited  England,  the 
highest  laudations  of  our  parks  and  lawns;  and  when  he  is 
weary  of  forcigu  scenes,  and  sighji  for  home,  he  may  know, 
if  ho  but  carefuUy  scrutiniso  liis  tliought«  and  reelings,  that  his 
native  meadows  more  than  olt  besides  are  at  the  bottom  of  his 
longinga,  as  they  afford  that  refreshing  repose  to  the  eye  au^ 
peaceful  calm  to  the  mind,  which  cannot  bo  found  cleewhero  i^M 
on  equal  dogrco.  ^'r 

If  again,  our  friend  should  Inquire  more  deeply,  and  wish  to 
know  tu  wjiot  he  i&  indebted  for  so  much  beauty,  wo  could  tell 
him  that  its  immediate  canso  is  an  even,  steady,  luxuriant  (but  i 
not  rank)  growth  of  a  surion  of  gnwaes,  which  know  how  to 
live  side  by  side,  each  tending  to  the  other's  good;  and  while  it 
in  <|uite  true  that  here  and  there  may  be  seen  aome  upstart 
kind  tr^'ing  to  overtop  the  rcfit,  and  get  a  plot  of  ground  all  to 
itself,  yet  be  sure  there  is  no  sweetness  there,  for  even  the  quiet 
sheep  would  shun  it. 

But  there  'u  yet  something  more.  Oar  tomporatc  climate,  in 
gpite  of  all  that  may  be  nrged  against  its  mist,  ita  cost  winds, 
or  drizzling  rains,  lias  not  those  extremes  of  heat  or  cold, 
of  rain  or  ^uglit,  which  belong  to  otJier  conntnos,  and  which 
render  that  continued  growth  of  turf  that  wo  enjoy  impossible. 


ASTOn   1.FN0X  AND     I 


0BA8H.  187 

»i  Uion  to  Iho  Uivioc  Aatbor  of  oil  Uood,  f^^von  porks, 
iwcry   mends,    aad    closely   sharcn    lawns,    belong    to  our 
'  tutUi,  Mid  Uiis  affords  lu,  after  uUj  no  small  balaucti  ia  its 
iVDur. 

siti^,  tlion,  llint  flif  gm-is  of  tlio  field  is  8o  ii0p"rt«nt  au 
11  in  all  tlml  in  Kiigliwh  in  fn-ani-n,-,  and  is  Ik'shU-s  ho 
interwoven  with  tlip  (Hiononucs  of  our  diuly  life,  wo  pni-poso 
dnotiDg  a  few  iMiguji  to  tlio  illiutration  of  thu  gtntcturr, 
fioMtJiraiion,  hnlnlx,  and  enmomif,  of  tho  useful  tribe  of  plants 
U>  which  gnssi^  belong. 

Time  wm  when  lawt  ht?rbaceoaH  plants  were  known  by  the 
ftcDcml  tcnn  of  grass,  iind  even  in  tho  present  day,  planta  very 
different  fpi.m  those  wo  are  abotit  to  describe,  are  faniiliarly 
known  by  thu  word  (praas  as  a  prefix,  or  affix,  thus : — 

Qmas  of  Pamassiis,  {Pttrmijuio  jHifinfrf^) ;  scurvy-graas, 
{Cot^Irariti  ff^r'tuniU) ;  rib.gras8,*  (VhtiitttijohiHrevlafu), 

Bdenco,  however,  inBists  upon  n  more  natui-al  arranji^mcnt, 
tul  HO  confines  tho  temi  grass  within  the  following  descrip- 
tion: — 

KndogOQoas  plants,  wilh  chaffy  txahn  in  placo  of  floi-id  onvc- 
lopea  (calyx  and  corolla).  Tho  onttir  pair  of  Bcalos,  called 
fniHf,  or  outer  pale, — the  rtdtfx.  The  internal  pair  called 
ijUtmci  nr  inner  j)ale, — coroiht.  StAmens,  iisuAlly  three  j 
jiUtils,  ui'-f'tly  tvk'o  ;  fi-uf,  5stulose  jointed — that  is,  a  hollow 
jftiiin-d  ttiln' ;  lesives,  Blieiilhing. 

An  a  hntaiiicnl  gronp,  tlicre  is  none  more  natural,  and  yet 
n^no  more  ruriod ;  hut  such  variations  ore  of  tho  moat  simple 
kind,  and  when  once  understood,  tho  study  of  this  trilio  of 
plants,  ftir  from  beitf^  considci-ed  one  of  a  diflicidt  land,  wll 
rwilU  t>veoiue  compttrutively  <^sy ;  for  as  tho  obsciTod  variutiuns 
aamy  arise  from  a  diHercnce  in  the  jtrojiuHums  of  parts,  if  we 
ttart  with  eorrcct  notions  of  the  or'jniwijraj'htj  of  a  einglo 
fpecioB,  WD  can  have  but  little  difKeuhy  in  applying  oar  know- 
^Jcdgc  to  the  examination  (analysis)  of  all  others. 

The  chief  distinctiuna  of  graescs  may  be  cUsse*!  under  tho 
"  ig  heads  :— 

o.  In  tho  size  and  detoils  of  the  ]>artH  of  the  flower. 

h.  In  the  length  of  tho  /'•?'/(V*7^,  or  the  Howering  stems, 

by  wliicii  each  irKbvidual  flower,  or  bunch  {hcutta) 

of  Bowers,  w  iroraediaccly  supported. 
«;  In  the  geoernl  size  of  tho  whole  gross. 

In  order,  then,  to  understand  theso  point«,  it  will  1>e  necessary 


Om  of  our  vluiUniU  wm  vliowlojt  a  t*na*t  a  cvlleclion  c(  all  the  toMtlow 
whai  tbn  iMtct  took  oecanioo  lo  uberrrc  tliut  Iha  ribipitt  wm 
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■hortly  to  review  the  parts  and  orgnna,  which  are  foond  in  ouf_ 

native  species  of  grasses.    They  mil  be  aa  under : —  ~ 


A5ALY»w  or  A  Oram 


Root 


&t«m. 


Leaf. 

Floral 
XnTolflpetL 


a.  Fibm 

5,  Ithixome 

e.  Siclon 

it.  Culm 

c  Joint 

/.  NckI.- 

0.  Rbeath 

i.  Blade 
j.  Olunw 
'     k.  Glnmel 

1,  Awu 
til.  Filnm«iit 
n.  Antlivr 
0,  PoUeu 
;i.  Siyk 

y.  Bli|ntui 
r.  Slw 


Tbe  true  root  fibna. 

TV  dvcpit^  undornound  Btem. 

Sb'>ot,  or  nuinen  sSove  sroood. 

Tbe  npriffht  above-gronna  aMn. 

A  aiiifpe  m^fth  fiom  nod?  to  onk 

The  ttolid  knot  b«tvMti  th«  jfiSnU. 

The  folding  portioB  of  a 

The  tongue  of  &  iemL 

The  lamtna  or  free  part  of  n ' 

The  out«r  cbaff-vcaln  )  • ■ 

Theianer       ditto       {"'i*^ 
The  bristle  (beai^  of  tnuna  apcclcs- 
Th«  thread  nipportiug  tbe  antluiL 
The  pouch  oonlaininj;  the  poUoL 
The  bhna  or  fertilizutg  dwt 
Tbo  Hupport  of  tlie  ni^u. 
Tlie  tip  ur  t^nd  of  tbe  stjrie. 
Tbe  rvproductire  organ. 


N£. — ^Tbe  letters  to  tiip  .irLtlyKtM  refer  tu  tb«  plate*,  except  a*  b,  <^  I 
which  ate  aufficieotly  explained  above 

Now  thoso  terms,  with  their  references  to  our  figoros,  will,  it 
IB  prcsnmcd,  be  amply  sufficient  to  indicate  the  parts  of  a  ^raea 
referred  to,  without  any  more  minute  desenption,  as  it  ts  no 
part  of  otu'  plan  to  dwell  upon  the  luinuto  auatomical  distinc- 
tionfl,  or  moriihoIojTical  tlicorica  that  necessarily  belong  to  this 
Hi)l>iec-t,  whicli  would  then  be  rt-ndered  an  abetnue  rather  than 
a  popular  uiic.  ^M 

It  may  bo  well,  however,  just  to  mention  that  some  of  toH 
parts  in  tLe  foregoing  anslytical  table  will  bo  absent  in  some 
species  j  their  absence  or  presence  will  afford  specific  characters, 
and  these  are  fiirther  enhanced  by  the  diflerent  detail*  of 
different  pai'U,  as  whether  the  valves  of  the  gliuno  be  pointed 
or  obtuse,  ribbed  or  plain,  or  thoiio  of  the  glnmel  awnod, 
awaless,  Stc.,  &e. 

With  these  notes  on  the  organography  of  grosses,  wo  proceed 
to  the  consideration  of  our  next  point  of  inquiry. 

2.  Tuu  GLAi4t>iriuATiuN  OF  Gbassks.  —  In  treating  of  this 
subject,  wo  would  again  repeat  that  our  remarks  have  imme- 
diate reference  1o  our  native  8pocif8.  Thee©  wo  shall  find,  with 
the  uxceptiou  of  throe,  to  posBcsa  three  stamens  and  two 
pistils.     The  exceptions  are — 

A»ihoxaitthum    oj-m/iim,    sweet   vernal   ffrase,   fitamens 
pistils,  2t     Jlierockloe  borenlig,  northern  holly.graHs,  ter 
Aower  with  stamens  fi,  piitils  2,  lateral  ones  tnaudron^. 

Xar<hf  $frKtfi,  mat-graas — stamoua  3j  pistil  1. 
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reat  m  oor  list  of  British  grasses,  oonsiating  of  pbout 
10  genera  and  120  species,  belong  to  the  LiiuuMuij  Claw 
THindriaj  OrtUr,  Digynia. 

Tlieseit  is  necesaary  to  divide  into  smaller 
groups,  whicli  may  residily  I>e  done  upon  tho 
toUowing  principles,  dependent  upon — -lat, 
the  ari-angcment  of  the  flowers ;  2nd,  the 
form  of  the  iafloreacence. 

Ist.  With  regard  to  tho  rotation  of  tho 
glumo-scales  to  those  of  tho  g'luint'l,  it  be- 
comes  now  nccOBsaiy  to  remark  l.luit.  thore 
is  not  always  a  puir  of  the  fonucr  to  each 
puir  of  the  latter,  as  in  thiii  respect  wo  tind 
three  points  of  diflorence,  aa  follows  : — 

a,  Kach    glnnio  hariiig  a  afnglo  flower  ;  that  IM, 

h.  Each  f^tuma  harmg  two  fl<nrani  or  two  evia  of 
gliuDolln,  itamcDCfpiatUBtaindaradaj  tlwlia 
to  Mfi  that  woch  Imnoh  {lorutia)  of  fluwara 
eoniiitB  of  nro  &omt»  to  tho  eingk-  glume. 

e.  Each  glume  po—OMw  tbrto  or  moro  wts  of 
gltmi'Iliii,  Rtiunens,  piatEbs  and  swdM;  or,  liaa 
g^  tlireo  00*  mon  fioreta  to  a  aiii^le  giomoL 


Fif-b. 


Fig.c. 


2nd.  A  point  of  importance  to  be  here  observed,  w  that  of  the 
form  of  the  inflorescence,  as  thus :  each  flower,  or  locnata  of 
Bowers,  maybe  bo  closely  sot  on  tho  central  column  {riwXw) 
418  to  form  a  compact  head,  or  "  spike,"  which  may  have  the 
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florets  on  ono  side,  or  "  unilatorAl/'  like  Kardutf  or  hard  orntt 
(pi.  lii.,  fig  I).  On  two  wdes  "  bUatoi-al/' as  in .BrucAj/^'Oiltiiin, 
fiUsc  bromo-grass  (pi.  sii.,  fig-.  2).  Or  on  all  mdes,  as  Ahptxvnt, 
or  foxtail  grass  (pi.  xii.,  tig.  3),  which  forms  a  long  or  "  lonwo- 
iaio  upikc,"  OS  ill  rkul'tri«  canarn-ttsie,  canary  grass  (pL  m, 
^g-  '^)>  nioking  on  ovnto  sptkc. 

Agniu,  tilt'  Uower  or  locuata  may  liavo  pcdicela  of  gre*t<!r  or 
less  length,  whidi  may  be  »hort  and  upright,  long  and  pendant ; 
and  so  form  a  compact  or  diffnso  "  pomelo  "  of  flowers,  wliich 
will  be  erect  or  drooping,  towards  wc  or  nil  tiilvji,  according  \'i 
circiim stances.     (See  plate  xiii.) 

Of  the  different  kinds  of  fipikCj  our  plato  (sii.)  offers  severe! 
oxampleii,  whilst  plato  xiii.  oilers  examples  of  the  panicle. 

Our  native  grafisesj  thereXoro,  may  be  most  conveniently 
grouped  ai  follows : — 

A.  StAVEKS,  2 ;  PiSTXLS,  2 ; 

B.  Stajibnb,  3j  Pi8T1L3j  1 ; 
0.  Stamens,  3;  Pistils,  2; 

t  ft»rAv/t't*,  aingif  Jlotcer&l s 
*  Flowers  spiked  j 
u.  spikes  unilateral  J 

b.  Spikes  bilateral ; 

c.  Spikes,  witli  flowers  uu  all  aides; 
**  Flowers  paniculate ; 

***  I'iowcrs  fpicute  j 
***♦  Flowers  panicniato ; 
t+t  SflkeUU,  itith  three  or  mon^vwci't; 
*****  Flo%vors  spieate  j 
******  Flowers  panieulate. 

Thus,  wo  have  Biibdiridcd  our  native  gmescs  into  nma^ 
groups,  which  altogether  include  a  list  of  genera  and 
Uwt  iiuL^t  be  expected  to  vary  considerably,  according  to 
principles  of  founding  both  genera  and  fl]>eeie8  that  may 
adopted  by  different  authors, — a  subject  upon  which,  it  will  bo 
seen  from  the  following  cousus,  that  thcra  is  oousidcrablfi 
difference  of  opinion  : — 

0«aenk  8p*cin. 

Sit  W.  H.wk.r.  i»  tin-  "  nriti.-h  Mora,"  1842.  hw   .        .41  123 

Hookrr  and  Anwrtt's  "Brilij'h  Flom,"  1n5i»,  has      .       .    44  li» 

Frofeaor  GblM»gUni%  "  Ilrit»)i  Buttuij^."  Ib:>1,  Iw  .        .     All  131 

Bentfaam'i  "HaudlHwkuf  the  Bnliuh  PluM,"  IH^hw  .    AH  9tS 

Whichever  number  we  choose  to  adoot  as  our  guide  iu 
enumeration  of  our  native  siM-eios,  it  will  be  se?n  that,  af\cri 
in  A  cooniay  flo  justly  renowned  for  its  pasturage,  the 
^)veios  form  but  a  small  proportion  of  tho  grasses  of  the  world, 
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L 


.J 


0U88. 

which,  acoording  to  Professor  lAnS\cy,  nmonnt  to  291  genera, 
t'onEmaiug  3,^00  (?)♦  specica. 

iJut  thi»J  will  !ii)(R'«!'  ill  aHtill  Htrongt'rHgbt  when  wc  consider 

lh«t,  nfter  all,  tno  fame   of  the  Knglish  pftsturca  rests  upon 

about  20  geaem,  including  uo  more  £an  -10  s))ocic9,  and  that, 

even  uf  them;,  probably  nil  but  about  a  dozen  would  be  better 

cat  of  the  pasture  than  in  it.     In  concluding  this  part  of  our 

sobject,  however,  wc  ^vould  uot  have  it  Bupjiosed  that  grassos 

only  ore  useful  in  the  meadow,  for  it  is  well  known  that  several 

herbs,  and  more  especially  the  clovers,  aro  highly  valuable  aa 

part  of  a  pafituro;  indeed,  so  mack  so,  as  to  bo  called  by  the 

farmer  "  artificial  grasses,"  a  terra  which,  after  all,  seems  to 

imply  a  svcoudar}'  position  ccaupai«d  with  the  rciH  (iyuiiitwieea 

which,  though  so  few  in  species,  are  yet  the  plantn  which  so 

nmch  charm  the  admirer  of  Knglish  nirnl  scenerf,  and  are  at 

Che  same  time  of  such  great  ecouoinic  value. 

3.  Habits  or  GBAssBa. — We  have  just  6ecn  how  few  of  tins 
tribe  of  planta  occupy  the  meadow  us  pastumge,  and,  indeed, 
lime  are  not  exclu^vely  meadow -plautSj  for  their  habiui  ure  eio 
nried  as  to  fit  th&m  for  almost  every  situatiou.     Thus  we 

BpMiM. 

JvBf^d  or  Bu»ti  GrWBCs,  Rseky  flues,  &c         .        .       .    nboat    At 

Aqiiftti*',  or  Water  QnuMV 

Uuine,  or  Sca-sulc  and  Salt  hluah  Grasses 
Uefldow,  or  PMtnrc,  or  Herbiige  Onuses  . 
Affanaot  FbUow,  or  WeM  QiusMt 

Kow,  if  we  estimate  the  number  of  grasttes  of  Ute  meadow 
idods  at  about  twenty  species,  wc  shall  find  that  such  disorders 
in  the  pasture  as  wnnt  of  dniinage,  «nll  introduce  a  number  of 
tlie  lujuatic  kiudf,  whilst  a  ])a.«turo  being  allowed  to  run  wild 
H'ill  also  give  rise  to  a  qimntity  of  the  jungle  forms,  which. 

gnilually  become  a  (Mu-t  of  what  can  only  be  considered  as 

nntgii  wild  herbage. 
Again,  if  we  divide  meadows  according  to  their  quality,  wo 

■hall  find  that  they  contain  difftTeiit  species,  in  very  varying 

proportions,  foi*  which  nee  the  following  table : — 

•  Tliw  note  of  intenoHJitlon  is  emplojTd  by  Pmttmx  Lindley  in  '*  The 
VcgrtnV>1«  Kingdutu."     Wc  uiui<t,  thcrul'ire,  tAko  ihcae  UgaitM  as  mendj 

\  Tlw«..'  minilcni  m«  derived  Crom  un  fUloostion  of  the  npcciw  fignrod  in 


niuss.  19S 

In  this  tabic  arc  arranged   twenty  species  of  the  OBaal 

obhIow  grasBps ;  it  will  bo  seen  that  they  differ  under  varying 

onoostances  of  soil  and  coadition  of  the  meadow ;  cai^  apocies 

tf  tius  tribe  of  plants  bceuming,  as  it  were,  on  index  of  the 

aitnre  and  cnltiTntion  of  the  soil ;  for  if  the  latter  be  negleded 

then  will  toon  bo  a  change,  not  only  in  the  species  and  their 

proportion  of  meadow  graaBes,  bat    gmdually   there  will   bo 

Btiwluced  those  of  the  jungle  Ust,  until  the  meadow  itself,  by 

rontiDned  neglectj  would  resolve  itself  into  jungle,  heath,  or 

moor  land. 

Our  beautifully  shaven  \avru8  and  greeu  meadows,  though  so 

~     tcrifttic  of  merTj"  Hnj^Hand,  are  not  natnral  to  the  coontiy, 

',  after  all,  the  result  of  tultivative  skill  acting  in  accord- 

with  those  natural  conditions  of  soil   and  elimato  whtoh 

their  development,  and  this  consideration  introdnccs  ob 

the  next  diviaion  of  our  subject. 

4.  The  Etonojit  op  TIritish    GRAsaea.  —  It  is   often   re- 

;*Urd  thatj  "  he  is  a  benefactor  to  hw  country  who  makes  two 

of  grass  grow  where  one  did  before," — a  remark,  of 

r,    more   particularly   directed    to    the   farmer  and   tho 

ontty  gentleman,  many  of  whom  may  be  justly  landed  for 

■ring  attempt^,MlJ  witli  some  measure  of  success,  to  realize  tho 

ition.     Still,  however,  the*e  iutereating  plants  have  been 

little   studii'il,   that,   aftur  all,    the  progi-oas   of  improve- 

t  in  meadow  is,  and  lias  been  for  a  long  time,  nearly  at  a 

d<»tni ;  and  at  the  present  moment  the  pastures  c^  England 

ittio  mora  than  half  as  productive  aa  tliey  ought  to  be, 

being    in    need     of    drainage,     and    more    requiring 

S- 
Now,  it  may  interest  the  populoi'  reader  to  be  told  that  some 

f  the  most  mischievous  weeds  in  meadows  are  grasses  them* 
elves;  still,  if  we  could  but  instil  into  the  mmds  of  those 
fhom  it  concerns,  that  whatever  takes  np  space  without  con- 
ributing  nutritions  matter,  can  only  be  regarded  as  weeds,  then 
be  rough  grasses  that  multiply  just  in  propyrllon  as  a  meadow 
B  oat  of  order  would  be  looked  upon  with  disfavour,  and  as 
lonio  of  these  kinds  arise  from  »v7,  others  from  poverty,  and 
nany  from  neglect,  tho  study  of  the  natural  history  of  this  tribe 
>f  plants  is  calculated  to  inform  us  of  every  condition  of  soil  and 
rultivution,  even  in  their  most  minute  inflexions,  lliat  meadorws 
hould  be  overrun  with  nishe^i,  wild  parsley,  docks,  plantains, 
Saudelioiui,  and  buttercups,  exhibits  want  of  cure ;  and  the 
freat  pre\alenco  of  these  is  tantamount  to  a  waete  of  land 
ud  loes  of  grws ;  for  "  two  things  cannot  occupy  the  same 
ipBoc  at  the  same  time/'  This  is  not  the  phice,  however,  to 
tdarge  upon  what  may  be  considered  to  some  extent  a  profcs- 
knuT  matter,  and  bo  leaving  their  cultivation  to  those  concerned 
it,  we  ilraw  our  brief  survey  of  tbe  graaaea  to  a  doro  by  m.^- 
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lorei-uL  acmes  emtimw. 


■re 


■o  bentifnl,  so  dhrerBfied 


in 


thair  atraetan  and  habits,  and  in  eveij  iraj  ao  intereatiDg  kqiI 
MofiU,  as  to  reader  ihmr  natetal  ^aatorj  wm  wortli;'  of  p(^uW 
atadjr.* 

Before  eoDchiding,  it  tni^  now  be  not  withont  ralno  if  vb 
give  a  lew  directioaa  wiili  regard  to  Uie  collection  an  3  pre»eirvs- 
tion  of  cpectmens.  As  the  Curest  rfiadce,  tlie  rodie,  moorlands, 
•alt  and  ncdi  water,  meadowB,  and  agrmrias  fields,  have-  all  their 
gnminaoeoiia  ^""*'"*",  no  part  of  a  district  or  cotmtiy  sboaI<i 
noatn  nnexplored;  the  spectmciu  when  obtained  sbouM  be 
|dacod  ercnljr  and  atxtHy  bet«'oeD  sheets  of  blotting  pap«r,  or 
even  to  oM  newspapers,  and  then  put  between  boards  and 
preaaed  with  stnps,  or  with  some  weight.  Care  should  be 
taken  to  keep  tiie  spocimeus  of  the  proper  size  for  the  per- 
manent horbarnun,  waich  may  be  done  either  b^'  cutting  them 
into  lengths,  where  too  long,  or  by  bending  thera. 

It  in  also  of  iniportanoe  to  see  that  the  pa^H^rg  of  one  dav'e 
collection  iu«  not  put  with  those  of  the  day  previons,  and  so  that 
three  or  fonr  lioards  wonld  be  adtniuible  to  separato  ono  lot  from 
tbe  other ;  fur  it  is  obvious  that  if  n  fre^h  let  bo  placed  along 
with  thutie  that  are  already  partially  dried,  the  former  ■wnl!  com- 
municate their  moisture  to  the  latter,  and  then  mouldiness  will 
result.  Tho  permanent  herbarium  ehouIU  consist  of  a  portfolio, 
or  of  separate  sheets  of  cartridge  paper,  about  eighteen  incfas 
lon^,  and  eleven  wide. 

Tho  gummtT  collection  and  arrangement  of  ffraaaea  curnc 
fail  to  impnrt  lic-nlth  to  tlic  body  and  vigour  to   the  mind;  an( 
when  winter  comes,  and  our  favourites  are   no  longor  in  tiit' 
prime,  huw  iiloBsimtiy  our  herbarium  recalls  our  mnnyngreeabl 
rambles,  aiifl  ns  wo  then  look  out,  it  m»y  be,  from  the  wtudowa 
of   our   cheerful    couutry-houso,    nnd    behold    onr    parks     am' 
meadows  now  brown  and  soared,  which  once  were  .so  gny  wit 
waviujf  grass,  we  laay  reflect  with  tho  Psalmist ; — 

"'iiie  days  of  niiui  aro  but  as  grass,  fur  he  flomisheth  as 
flower  of  tlic  Held. 

*'  For  us  soon  as  tho  wind  goeth  over  it,  it  is  gone :  and 
place  thoroof  shall  know  it  no  more." 

*  Wo  roc^ntly  haU  Lho  plwwuiv  of  ojurniiaiim  Eomc  liu]!*'  ^^  Iwsotiiiil 
nUecUons  of  onr  wild  gnwn,  which  werp  ninde  uiiilpr  Mich  inl^nvtting  cir- 
cnnMUBoai  UmI  we  nuinot  f<n-lM«r  r^ferriuji  to  the  Ikct  The  Mvssr*.  WheeW, 
wcdmni,  of  fllntimttcr,  hnviiii^  for  *«>mi?  liin*  beeooie  Aware  nf  th*  im- 
pnrtsnce  of  a  |M-n«>iuil  Mi|iiii)n(tiii4v  with  the  pLmu,  the  aeetb  c^  which  the; 
Mid,  offered  )inxi«  for  rnmpptitinn  kdioiiji  their  ctHnmercuil  tRveOen.  drrkl^ 
aud  w«ifJ>rniM'Mi*-ii.  fiw  ttip  best  collection  of  wild  gnww*.  The  rewilt  wai « 
rcry  R[iirilnl  contest,  whirh  M  those  cDgnged  into  sccimb  of  beMitjr  IheT 
vn>iitil  jirrhujH  not  <ithci*wtsc  have  visitAd  ;  Slid  thb  imda  then  smoauitM 
iml  otiljr  with  the  a]jnninui»,  bat  nho  vith  the  habil>  of  a  tiibe  (rtpkat^ 
th«  oUwmtHm  of  whicb.  we  raiturv  to  »;,  is  better  cmknlslod  to  diaajBLt 
ltu>  auild  than  is  thnl  of  an^  otfa«t  urouii  in  Ibe  \-«gclabI«  lungdoui. 
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EXPLANATION  OF  PLATRS. 


Plate  XII. — Ezahplbs  of  Spicatb  Grasses. 
Tig,l.  Unilateral  qiike  (AofAu  «(ne((i). 

S.  "^aitTal  »pi]te  (Braehjtpodium  pentiatum). 

3.  Compact  lanceolate  qtike  (Alcp^ettnupratmsit). 

4.  Oral  spike  {PAalarit  amarietuig). 

N.6. — ^The  letters  refer  to  the  names  of  parts  in  the  "  Analysis  of  a 
GilM,"  p.  188. 

Plate  XIII. — Exahplbs  or  Pasiculate  Grasses. 
Fig.1.  Upright  panicle  of  ^rofntu  iHO//»,  Tar.  racemosus. 
1'.  Glomel  of  ditto  (-f). 

2.  Ditto  of  Aira  earyophyllea. 

3.  DifTose  pnuicle  of  Sriza  minor.* 
Sf.  Eailarged  locusUo  of  ditto, 

4.  Drooping  panicle  of  Poa  tttmomlis. 

N.B. — The  letters  refer  to  the  names  of  parts  in  the  "  Analysis  of  a 
Grass,"  p.  188. 


*  This  drawing  was  made  from  a  specimen  most  kindly  communicated 
to  me,  nitli  other  rarities,  l>y  H.  C.  Watwn  Esq.,  of  Tliames,  DJtton. 
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HISTORY  OP  THE  REFLEX  THEORY. 

BY   a.    B.    LBWB8. 


"  TT  is  my  conviction,"  says  J'rofessor  Bennett,  '*  that  wbea 
-1-  the  bitterness  of  ])or3onal  opposition  has  subsided,  the  Im* 
partial  world  of  science  will  award  to  Marshall  Hall  the  honour 
of  not   only  originating,   but  of  eBtablishinir,   and  practical^ 
applying  to  the  treatment  of  difiease,  one  of  tne  most  importatt 
phybiological  doctrines  (liscovcred  since  the  days  of  Harvey."* 
Several  other  teslimonies  to  the  like  effect  may  bo  read  in  the 
same  volume,  which  have  induced  me  to  write  the  history  of  ih« 
doctrine  in  question,  not  only  with  a  viGvr   of  assigning  to 
Marshall  Hall  his  roni  position,  bnt  also  of  athh'ng  a  cTiapter ' 
the  histonr  of  oin*  kuuwledge  of  the  nervous  svsWra.     As 
eetinaato  I  have  been  ablo  to  form   of  Marsliail  HaD  is  by 
means  of  that  exalted  kind  which  will  constantly  be  met 
in  the  ]>agci)  of  his  Memoirs,  it  may  not  be  wholly  euperflr 
to  Rtate,  tliat  in   no   flonse   can   "  the  bittomees  of  personii* 
opposition  "  apply  to  mc,  since  I  never  saw  (he  diatin^iahed 
physiologist^  nor  did   I  ever  come  into  any  personal  relation 
Tvith  him,  direct  or  indirect.     I  nhall  leave  it  to  history  to  show^ 
that  he  did  not  ori^ate  the  ReHex  Theory,  and  that,  so  ia^H 
from  having  "  establislieJ  one  of  the  tnost  important  doctrine!^* 
gincc  that  of  Harvey,"  the  doctrine  has  long  been  given  op 
by  every  pliysiologii«t  of  repute  in  Europe;  and  that  the  RoHcx 
ITieory  now  gtmenillv   eBtablishcd,   positively  rejei'ta  all  that 
Marahall  Hall  claimed  iis  his  discovery. 

What  is  the  Retlex  Theory?  This  is  the  first  point  to  be 
setllod.  To  state  it  briofly,  we  may  say,  Uiat  it  is  an  utt<'tDpt 
to  describe  the  nif<*Art7iw»i  by  which  certain  acts  in  tlie  bring 
body  take  place  without  con8ciousne«s ;  and  to  connooC  with 
this  same  mechanism,  oil  those  iict-H  in  decapitated  or  br&inle@.8 
animals  which  look  like  acts  prompted  by  Beusation  and 
voHtion,  but  which  fammt  bo  so  prompted— it  is  held — because 
sensation  and  volition  are  seated  in  tho  brain.  If  a  man  he  in 
a  state  of  complete  uucomicioujuiess,  trom  the  pressure  of  a  bit 
of  bone  on  his  brain,  so  that  ho  neither  sees,  hears,  nor  feels, 
this  cessation  of  cerebral  activity  does  not  prevent  hia  breathing, 
swaJlowing,  &c.  The  cheat  expands,  the  cesophagua  contractiH 
<m.  being  stimulated,  the  heart  l)cat^>  the  intestines  move,-^l 
these  and  numerons  other  nervo-actions  go  on  nearly  as  well 

*  "  Memoirs  of  Maniull  Hull."    By  )ii»  Widow  (p.  1 17). 
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wiihoat  ihe  bnun  as  with  itj  aad  even  wfaon  the  brain  is 
present,  and  muiynred,  these  actitina  mosClj  take  placo  witKont 
exciting'  aa^  aeoKation.    How  in  this  ? 

AriBtotle^  and  tho  earlier  physiologists,  made  short  and  oaay 
work  of  it.     Ax^ordbg  to  them  the  soul  moved  the  body,  and 
every  action  was  due  to  an  impuhie  of  tlio  soul ;  h'nr  the  motion 
mm    eflbctod   no   one  attempted   to  explain.      As,   however, 
it  appeared  that  the  mind  was  not  conscious  of  some  of  these 
s]Muaee»  Uio  liypotbeBis  wuh  fonned  of  three  lUfiereai  bouIs 
t3nve  forms  of  the  one  soul  (tho  rational,  the  sentieut,  and 
[tho  regotatire),  which  eneverally  presided  over  the  functions  of 
Si  volitiou,    am)    nutrition.      This    h}*pothG8is    was 
satisfactory  that  it    reigned    uudisttu-bed    mittl    the 
imdaie  of  the  Hovcntccnth  cc-utury.     To  tlio  niodoni  physio- 
logist, it  ac«:m5  nothing  bnt   a  re-statement   of  the  original 
difficulty :  it  gives  a  name  to  the  cause  of  the  phenomena  of 
growth,  Tolition,  and  intelligunoej    but   in  no   sonfle  does   it 
explain  tho  phenomena — in  no  sense  does  it  onveD  the  cause. 
Iiiocvd,  the  mcchaninn  of  nenrons  phenomena  was   scarcely 
■iisnocted  at  thit)  period. 

Our  own  Willis  was  tlie  fintt  to  sketch  this  mechani.'mi.  Hi* 
exposition  of  the  nerrous  syBtem^  in  man  and  animals,  made  an 
epoch ;  and  although  his  physiology  is  eDCumb(?red  with 
"animal  BuiritV'  "subtle  atoms/'  "names,"  and  other  super- 
stitious of  nis  day,  it  is  a  great  advance  on  what  had  previously 
been  taught.  The  problem  we  have  at  present  before  ns  ha 
.mlved  by  the  hvpotnesiH  of  two  sonls — one,  the  a7ima,  or  sen- 
corporcolj  ignoons  soul  of  bmtes,  winch  presdcs  over  oil 
^tho  orgtimc  procesetes,  us  well  as  over  all  instincts,  emotions,  and 
involuntary  actti ;  and  another,  tho  anhn'ifi,  or  rational,  im- 
material, immortal  sniil,  which  is  the  exclusive  ftpiianogc  of  man ; 
tbe  unitnti  man  tihares  with  brutes,  the  utuiniK-  is  luH  peculiar 
prerogative.  It  would  load  mc  too  far  to  detail  the  anatomioal 
mechaoism  which  Willis  bos  ait^igned  for  the  hmctions  of  these 
loals,  or  his  attempt  to  locolizo  perception  in  tho  corpora 
firicia,  imagination  and  appetite  in  the  roi-jmt  caUosuit},  and 
awmory  in  the  convolutiyus  of  tho  rn-ebrum  ;*  enough  for  the 
present  to  inJiciih'  that  ho  made  tho  ncrvoua  system  the  <n- 
ttnttH^Ht  of  tho  rational  soul,  and  the  l>oilij,  so  to  speak,  of  the 
Socwitive  soul. 

I  Statu,  lees  of  an  anatomist,  and  more  of  a  metaphysician,  ad- 
mitted but  one  soul — the  rational.  To  it  he  assigned  all  the 
actions  of  thn  bndy.  As  to  the  obvions  objection  thai  the  soul 
was  qnite  nnroimcioua  of  many  itnpnlses  neoessftiy  to  or;gaiiio 
Up,  bo  rvpbed  that  this  was  quite  consistent  with  hia  view.     He 

*  Sm  MilknUriy  Dt  AnimA  Srutommj  I  osp.  tv.  (Oftra,  «L  10*6, 
n>LIL|kML) 


198  POFTTIJIB    8CTBNCE  BRTIIW. 

profonndly  saw  that  tho  mind  Aoca  not  ahrajs  reflect  npoa  ili 
acta ;  Boni«  of  its  most  indubitablu  acts  are  performed  uucon* 
scioiisly.*  Tliis  conwption  of  the  soul  a»  tancamouDt  to  bofli 
nincl  and  vital  principle  still  fiadfl  ardent  adTOcatca;  and  tUa 
very  year  an  eminent  professor  (Tisjjot)  has  pablished  a  thidt 
volume  ("La  Via  dana  THomme")  which  may  be  called  a 
amplification  of  Stahl's  hypothesis. 

But  wc  arc  scekiuf^  the  orf^^anic  mfvhaniam,  and  iheso  hypo 
theses  will  not  assist  vm.  The  dawn  of  the  discovery  ia  in 
Unzor'a  wlubruted  work,  which  tho  "  Svdenham  Society''  Ittt 
made  genci-ally  acoossible^  through  Dr.  ijuycock's  tnuiBlBtioa.t 
Unzcr  not  only  ci>llected  a  mass  of  interei^ting  fiict.s  relative  to 
the  actions  of  the  uervoos  syetem,  buL  discriuiitiatcd  them  with 
eroot  prociflian,  and  attempted  to  determine  their  mechaiiinD. 
He  classed  all  the  phenomena  nnder  the  two  heads  of  scntiaA 
acliona  {actwiie»  uniimv),  and  uervc-actious — tho  latter  beli^ 
wholly  i>i(lfjHuth-tit  of  senBotion. 

It  is  true  that  the  only  proof  of  their  being  independent  of 
Hensatioii  is  that  tlioy  may  be  seen  in  brainless  animals;  whtch, 
lAsIhave  eUewhere  shown,  is  no  proof  at  all.J  "'Dim/' ho 
liys,  "a  decapitated  animal  will  stand,  move  forwards,  raise 
itself  up,  leap,  fly,  flutter  its  wings,  seek  food,  clean,  defend  or 
conceAl  itself,  Ac.  A  decapitated  man,  immediat.ely  after  de- 
capitation, struggles  to  Eroo  his  hands,  attempts  to  stand  up- 
right, and  to  stamp  with  his  feet-  If  the  head  of  a  pigeon  be 
cut  off  whilst  it  is  running,  it  continncs  to  mn  on  for  some  dis- 
tance until  it  knocks  n^oinst  something;  a  frog  leaps  forward 
without  its  head ;  a  snake,  a  fish,  a  worm,  writhes  and  twisb 
about,  if  touched,  although  wholly  deprived  of  sensation  ;  a  fly 
make«t  a  movement  of  bnishing  its  eyes  by  a  natural  iiwtincty 
although  its  head  be  cut  off;  a  headless  snail  seeks  its  food  br 
ItA  nsual  plan  of  feeling  about ;  a  decapitated  tortoise  does  tho 
same  thing,  and  will  live  for  half  a  yoar  after  decapitation, 
raise  itself  np,  or  endeavonr  to  do  so,  if  placed  on 
back ;  an  eann-ig  nips  with  the  nippers  of  liis  abdomen 
its  own  flopamfrcd  head,  when  the  head  bites  tho  abdomen; 
in  short,  all  tho  iiifltincti^'o  actions  of  animals  ore  some* 
times  seen  to  occni-  as  nerve  actions ;  and  it  naturally  follows 
that  they  occur  as  such,  at  fir^t  in  nawly-bom  animals,  and 
that  it  19  only  after  the  perception  of  external  sensations  that 
tbey  become  seutiout  actions."  Here  we  peroeive  that  the 
Teaeou  why  these  actiotis  are  excluded  from  sensation  is  beonnse 

*  Starl  :  De  Meeltanismi  it  Oraanurru  DtttnUaU.  1 

t  V^ztx  :  Tht  Principia  of  Pki/noUffji.   PnocuAflCA  :  A  JWcNrMiM  M 
Ihi  PnnctioM  of  ihe  Nrrrou*  SytUm.     TnmbitM  hy  T)iaiuu  I^ycoclc,  M,D. 
X  Hio  iisBex  Tlicory,  aoil  the  cYideocu  on  vtbiclt  it  is  bwed.  an  taUy 
ducihued  ill  the  "  nivxioloyy  ot  t:«Hma*)ti\ife,''  -((.VVv. 


tlio  perwption  of  external  sensations  is  removcKl  \ty  rcmoral  of 
■  iji  braiu.  Unzcr  thitikn  that  the  brain  is  the  scBt  of  the  soul, 
and  it  is  imposaible  for  nny  other  organ  to  have  a  sensation, 
llcnre  he  remarks,  "ahwKUess  tortoise  lives  scrci'al  months; 
H  cauttol  possibly /eel  the  sensation  of  j'ainincM  from  an  mtpty 
sitmnfh;  jct  tho  external  impressions  mnst  change  the  vital 
novementa  conlra-natnrally  like  that  painful  soosation,  bocauso 
it  becomes  feeble  and  faint  from  starvation.  Tho  digcstavo 
orgmns  must  bo  oxoitind  to  tho  movement,  which  are  requisite 
to  digestion,  by  the  estemal  impressdons  of  emptiness,  just  as 
]))•  the  instinct,  since  the  bowels  are  moved  pcristaltically  and 
tfafl  digestive  fluids  are  secreted." 

Haviag  tlius  proved,  as  ho  thinks^  that  many  actions  tako 
place  witliout  sensation,  because  they  tukc  place  nithout  tho 
Dmo,  Unzer  asoi-ibes  to  a  similar  mecliauism  all  those  actions 
of  which  we  are  unconscious :  in  such  cases  tho  impressions  on 
tlie  sensitive  nerve  are  not  transmitted  to  tho  brain,  bnt  oro 
if^etfd  from  their  course,  and  oxcito  the  muscles,  without 
Iwring  reached  Uio  brain.  "What  prevents  tho  propagation 
to  the  brain?'*  he  asks.  "There  is  nothing  to  be  found  m  tho 
Berres  adapted  to  tbis  end,  except  certain  formations  found 
tCBttGnxl  on  the  nerves,  termed  ganf^lia."  This  conjectiu* 
majr  or  may  not  be  accepted,  ho  says,  "  stitl  the  fact  rcmiiina, 
tiat  external  impressions  on  certain  nerves  excito  movement* 
vithoQt  reaching  the  brain  and  without  being  felt."  Replace 
fti?  hypothesis  of  the  ganglia  on  the  nerves,  as  the  centres  of 
■leBection,  by  tho  hypothesis  of  tho  spinal  centres,  and  the 
nodem  Keflex  Theory  is  before  yon ;  not  indeed  the  theory  of 
^^"ii^'^n  Hall,  but  that  of  his  successors. 

IVochaaka  is  tho  next  name  on  our  list.  As  far  as  my  own 
broBtigations  and  meditations  enablo  mo  to  understand  this 
«»n|4ex  subject,  Proehaska  seems  most  nearly  to  have  ap- 
I>rr»ched  to  a  philosophical  and  syfitematieexplaiiatiou,  however 
CiROCicoiis  some  of  his  details  may  be.  Ho  alone,  since  Staht, 
biu  seen  tbe  necessity  of  making  ail  the  nen'ous  centres  seatn 
rf  tenaatimi,  and  the  broin  the  seat  of  hliatioii.*  "  Uowever 
ftnnpoate  the  machine  of  tho  ncrvoiis  system  may  be,"  he  says, 
"  I  tlunk  it  may  be  divided  into  three  portions,  just  aa  its  func- 
tions arc  most  convcnieutly  roogcd  under  three  divisions; 
oamely,  in  the  first  place,  the  animal  orgnns  (or  the  organn  (^ 
the  mrntot  faculty),  tho  cerebrum  and  cerebellum ;  secondly, 

*  CjcaALTtxra  held  UiU  view  :  *•  ILi  cfM  nnimis  principatuiu  tt/'t  orifo  ai 
ntnorum  ;"  it  i«  ime  that  be,  Wli«viiij{  the  heart  to  W  that  uriatn,  tmme- 
diDMJj-  Mljrs  "  SM  hoc  «n:-hniTii  wisw,  non  dic«t  nt»i  is  niii  rmHsi  ha-c  ron- 
loarti9lai"—Ptripatftiearvn>  Qufotimf*,  1671,  p.  108,  WHrrr  hail  lurivM 
al  the  cow^liuion  that  the  whoU,  and  not  a  part,  of  tho  nuYoiu  s}it«ui,  was 
the  MU  of  the  tniod ;  but  he  pinixd  reason  ia  the  bnin  imd  Mam^UEk  Sa 


200 


rOPlTLlE   SCimCU    EEVIBW. 


the  gea^rai  teiuorium,  Trhich  appears  to  conBisi  of  fclie  medulii 
spinalis,  medalla  oblongata,  togothor  with  that  portion  of  Iha 
L'crijbram  anil  cerebellum  from  wliifh  tho  ncrres  uirecUj  asm; 
and  thirdly,  the  ueiTM  themselves." 

This  luminous  conceptiun  of  the  general  teiuonum  beina 
BO-extenBivo  with  the  origin  of  all  tha  tusrvm,  and  not  confiuB 
to  the  brain,  or  to  some  particular  part  of  the  brainj  was  nnlup- 
pily  not  in  harmoay  with  the  viewet  then  general.     Had  it  bees 
Adopted,  I  cannot  bat  think  that  wo  Buould  now  hare  b«ea 
juuch  furtlier  advanced  than  we  are.     Be  this  as  it  may,  for  iha 
prVBOnt  wc  have  to  show  its  bearing  on  the  Heflox  Theoir. 
"  The  external  impressions,"  ho  says,  "  which  are  made  on  uu 
Mwsory  nerves,  are  quickly  transmitted  along  the  wholo  lcii|tli 
of  tho  non-es,  aa  far  as  their  origin," — that  is  to  say,  aa  fiir 
as   tho  Hpinal    centre,   or    Bensonuni, — "and    haviruf  amvut 
ifu'fe  th'-.j  ore  reJJtcieil  htj  a  ctrtain  iaiv,  and  pass  on  to  OCTtoiB 
corresponding  motor  nerves,  through  which,  being  veiy  qiuddv 
transmitted  to  mnsclcsj  they  excite  certain  dolinitc  motions.' 
Ho    adduces    a    number    of   examples, — soeexing,   coujjhinj, 
winking,   con^-uUivo    movemcnta    of    opUopsy,    rutractiyn  J 
pricked  limbs,  and  all  tho  actions  in  decapitated  animals;  so  Uuit 
it  was  impossible  for  any  one,  convoi-sant  «-ith  his  work,  not  to 
aco  that  he  had  anticipated  much  of  what  Alarghall  UoQ  claioKd 
to  have  discovered.     Accordlugly,  the  charge  of  plogioriam  vu 
raised    against    Marshall  HolT,   and  much   hoartbuming  irat 
oxoited,  tint,  on  this  point,  U^  is  certainly  bloineleas.   It  la  tno 
that  I^chaska  had  explained  reflex  phenomena,  had  namei 
them  reflex,  and  had  assigned  tho  lipiiiid  cliord  with  the  umsorj 
and   motor  nerves,    as   uio  pechaui&m   by    which   thoy  nan 
cSix-t4>d.     Hut,  in  the  first  place,  Produuka'a  riewa  had  fADcn 
into  utter  neglect ;  and,  in   tho   next  place,   Morahall  liall's 
theory  was,  in  eomo  respects,  differont  firoro  ^at  of  Prochaska. 
So  complete  whm  the  neglect,  that  when  Marshall  Hall  dedana 
he  had  never  heard  of  these  views,  until  his  critics  challenged 
his  originality,  wo  arc  bound  to  believe  him ;  wo  aro  bound,  ujr 
the  general  principle,   ihut  the  word  of  an  honourable  man  la 
not  ughtly  to  bo  doubted }  and  by  the  overwhelming  prcsuu 
tioD  against  the  likeUhood  of  his  having  aeon  Prochoaka'a  ir 
His  critic  iu  the  BrUish  an*l  Forcitfu  Midiatl  ^vica:  asM 
that  l1'  Hall's  denial  wero  true,  such  ignorance  waa  "  discredi! 
to  him  an  a  scholar;"  ho  ought  to  haro  Iwen  acqaainted 
BO  Htriking  a  work  as  tlmt  of  the  Prufessor  of  Prague." 
OS  far  as  my  researches  extend,  no  eminent  phyaiolojfiflt, 
— ■   Gennau,   had    t«ke«    any  notice    of    Procbaaka's    v 


or 


Itiidulphi,  one  of  the  most  eminent  and  erudite,  does  ii 
include  Prochaska's  anotomical  tract,  I)e  Struciura  Nervcrum, 
':which  has    nothing   to    do  with  the  reflex  tbeoi^,]  in  hia 
kphy ;  but  ho  montiouy  no  other  work,  and  vuikm  no 
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■ion  to  ProcWka's  opiiiiuus.*  Qsll  meDtioiia  find  cites 
Broohsskaj  but  had  evidoiitly  puid  no  attention  to  his  pltyoiolo- 
gioal  views,  since  ho  docA  not  even  allade  to  thorn. t  lUcberand 
ud  Majeadie,  the  two  leading  physiologists  of  France,  know 
not  oven  Prochaska's  name.  Jonannes  Miiller,  the  Haller  of 
OOP  day,  had  qnite  foi^tten,  if  he  had  ever  known  anything  oi 
Prochaaka;  and,  in  yielding  the  priority  to  Marshall  ilall,  never 
suspected  that  a  countryman  of  his  own  had  already  promal- 
gated  the  tltcory.  The  erudite  I>r.  'ITiomson,  in  16^2,  the  very 
yakr  before  Uull  announce^I  his  discovery,  in  bis  account  of 
Cootinuntal  pbyi^iologists  who  had  advanced  our  knowledge  of 
the  nerrotu  ^stom,  never  mentions  Prochaska.t  Nay>  even 
J.  W.  Arnold^  writiuf?  oiler  the  theory  had  beoomo  European, 
in  giving  a  Kkoic-h  of  Hall'a  prodcccaunSj  mentiDnfl  Unzer,  but 
Kjrs  not  A  word  about  Procbasko.^ 

There  can  be  bat  one  conclui^ion  fi-om  these  facts :  tho  work 

irUdi  Boch  physiolo^ts  overlooked,  wo  may  readily  anppoae 

WW  ouknowQ  to  Maj-sball  Hall,  especially  in  dava  when  accoas 

Is  Gemum  works  waa  incoinpnrably  more  difhcult  than  it  is 

■ow.    While  I  wholly  acquit  him  of  plagiariHin,  I  cannot  but 

ilank  that  h-^  :i.,'tc'd  uugracofuUy  in  nut  rvcognizing  Prochaska's 

priority  when  once  it  hud  been  pointed  out,  tho  mora  so,  aa  ho 

Bigbt  still   have  vindicated  his  own   oriprinality.      There  ia 

nuifuKt  iujiutice  in  the  common  tendcucy  to  deprive  a  man  of 

bsdaiuiii  to  our  gratitude  by  ransw^king  old  archivoa  in  search 

tt  tome  phi-ase,  or  some  forgotten  theory,  which  reads  hko  on 

BtidpBtiou.     On  this  point  one  may  say  with  MaJpiglii  (who. 

If  ae  way,  is  tho  original  discoverer  of  many  modem  dis- 

(Orcni»)  that  wherQ  a  diacovt-ry  has  passed  Oat  of  men's  minds, 

■idia  afl  dead  as  if  it  had  never  been  bom,  bo  who  reproduces 

it  a  cntided  to  the  reward   of  an   inventor,    "didtur  nova 

-  0  Ucet  fucrit  cognita  alicui  praaieritis  scculis, 

11  a  apnd  postcros  nulla  oxtiiit  memoria,  quia 

ilU  ii<:*n  jiei-venerit  ad  n*>atrain  cognitionem  pro  usa  nostro, 

_     iqoam  nunquam  estitisset."  1|    Very  often  the  antiripation 

lA  nicpo  pbrast',  a  vagim  guess,  or  a  suggi'stion  not  followed 

;  eomctimcg  it  is  a  real  vision,  but  is  so  far  in  advance  of 

•denco  of  tho  day  as  to  attract  no  notice  and  admit  of  no 

'sfiplicatioD.     Nothing  can  he  more  m'iilent  than  that  Uooke 

no  Mayow  had  very  clearly  and  scientifically  explained   the 

riwpomentt  of  combustion  and  respiration ;  neverthelosB,  when 

Lsmuier  and  IViestley,  by  similar  expariment»,   establislted 

■iniilar  theories,  a  centui-}-  hitvr,  thoir  £une  was  not  diminished 

•  KvD'^ii'm  ;   '..'ru'uirwj  dffpfcjffiwioyie,  iL    1823. 

t  Gam.  i-l  SrriLznna  ;  AnaL  «t  Phyt.  du  8)ftlim*  .VcrwuK    I81<X 

TnoxEo>i ;  Li/i  of  Cvtten,  roL  L     1833. 

Amold  :  DU  lArt  von  der  R^la  Fttnetitm.    IfrtS. 
|l£Amain{  C!|Mra  PoittwiM,  1687,  |h  Ow 
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l^tbo  priority  of  Hooko  andMByoir.     Wcmay  Bay  the  Bane  «fj 
Procltaskii  and  Marshnll  Hall.    Had  not  Lavoisier  and 
or  some  one  else,  pstaljlishe*!  their  theoriea,  no  mention' 
have  been  made  of    HooVe   and   Jfayow,   oxcopt  as 
experinicntere.     Had  not  Marshall  Hall  and  Mflller  made  I . 
Reflex  tTieor)'  a  Eiiropean  doctrine,  we  }diould  not  Iiavc  hrnnl 
of  ProcLasVa ;  for,  as  I  have  shown,  tho  Roflox  Theory  bad  Wl 
cxi»(.onco  auioug  scientific  doctrines;  it  had  not  attracted areB 
tho  notoriety  of  a  doctriuo  considered  to  be  absurd. 

During-  the  half-century  wliich  elapsed  between  Prochaikl 
and  Marehnll  Hall,  the  sabjeot  iraa   approached  by  aaotber 
route,  namely,  the  inrestigations  into  the  spinal  chord,  wli 
bouame  gradually  of  great  importance.     It   will  sarpriae 
student  of  our  day,   aware   of  the   Iar<;e  place   occupied 
physiology  and  patholog)'  by  the  phenomena  Msigncd  to 
spinal  chord,  to  see  how  little  notice  was  taken  of  it  only» 
few  years  ago.     Two    indications   will    suffice.     Kicheran^'tj 
Ph)'siology,  which  was  long  accounted  as  tho   first  of  i«i^fl 
boots,  has  no  notice  whatever  of  the  spinal  chord,  in  the  edJtiflBT 
publi^ed  in  1807;  and  the  work  of  Kudolphi,  published  in 
1823,  out  of  an  entire  volume  given  to  the  nenroos  systeia, 
devotes  but  one  page  to  tho  spinal  chord,  and  tliat  is  occnpicd    j 
vnth  discrediting  the  ideas  of  Legallois,  who  made  it  a  scnajrial    | 
centre.     Noverthclesii,  as  I  said,  experimentalists  were  htur. 
In  1803,  J.  J.  Sue  advanced  the  hy])othe£is  tiiai  tho  spiiul 
chord  was  capablp,  to  some  extent,  of  replacing  tho  fiuictioM    i 
of  the  brnin.*     Jn    1812,    Lcgallois  published   his    celebrated 
work,t  wliereiii  this  iilea  of  Sue's  was  developed  nud  confinarf 
by  very  striking  evidence,  i^howing  that,  in  the  absence  of  the 
brain,  tho  chord  became  a  centre  of  sensation  and  volition ; 
showing  also  that  separate  portions  of  tlio  chord  were  Beuanle 
centres,  having  separate  bodily  actions  under  their  control.     la 
1817,  Fray  J  declared  the  chord  to  be  the  organ  which  presided 
over   all    the    intemnl    economy,    which  diu-iug    walking    ad 
slct'piug  i-egulattjj  all  the  organic  actions,  and  ncted  as  tlieif 
sensorial   ccntw.     In   tho   somo  year,    Wilson  Philip  J    ali^ 
maintained   the   sensorial  character  of  tlio  siiinal   chord.    ^M 
1822,  Sir  Gilbert  Blano  opposed  this  idea,  and  denied  that  t^P 
aetions  of  doeapitated  animals,  as  well  as  tho  iustiut^ivo  aciioua 
of  Kucking  or  breathing,  wcro  prompted  by  sensation.    He  held 
the  bi-ain   to   be   the   excluaivo   seat   of  sensation,   and   was^ 
consistent  in  hiH  view  tliat  all  imstinctive  and  uulomatic  actioi 
were  independent  of  sensation.  || 

•  Sob  :  Stdurdia  tur  la  VilnJitt. 

f  riEOAiiOTS  :  BxpirUnra  mr  h  Printtptde  U  Ft*. 

t  y«JH  :  Sttai  mr  tOngint  da  Ccrpt  oiyaM»i$  d  inoimnitU. 

jS  Wnsoif  Pmup  :  IwpiirUt  tiUo  tht  Lam  cfAi  Vital  Fxin   - 

n  OtLBKBT  Blaxb  :  (hocmm  UOwt^  84tA  DitmUOioiu, 
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Thus  the  pflth  was  cloarod  for  Marahmll  Hall.  Ample  ovi- 
icDco  hod  been  collected  to  provo  tltat  there  were  otiicr  centres 
of  OTTToas  Dction  boddeB  the  broirt ;  that  the  phcnoracna  which 
3ef)eDded  on  tbe»e  centres  were  those  actions  usually  styled 
instinctive  and  iiutoinaticj  and  those  observed  in  tlecapitnted 
animals;  and  that  thoso  centres  were  mtnated  in  the  spinal  chord 
ud  mednlla  oblongat-a.  While  some  thought  that  the^e  centres 
nae  Bouorial,  otherH  Nud,  Nu  :  they  insisted  on  the  brain  only 
beinjf  capable  of  "iictMAlion;"  so  that  all  acts  which  were  not 
^trndeot  on  the  bmin,  were  euid  to  be  divorced  from  con- 
taoasnesa.  lu  I8;J;i  Marshall  Hall  firet  discloeied  his  theory, 
which  was  briefly  this : — There  in  ft  distinct  class  of  actions* 
odfed  rellox  uctiouic,  wholly  independent  of  Bensotion  or  volition. 
T^cfie  behuig  til  a  diniincl  nervous  mechaniam,  "the  trao spinal 
with  a  scpnratf  set  of  nerves,  the  excitor  and  the 
nerves.  An  impression  on  the  soi-face  is  conveyed  by 
Imi,  rrnlor  iwne  to  the  spinal  centre,  and,  instead  of 
transmitted  upwards  to  the  brain,  is  immediately  ri'fi*s:U<l 
the  motor  nerve  to  the  muscle. 

comparing  this  with  l*rochaska*s  statement,  it  will  bo  seen 

the  only  ditl'erences  are  in  denying  the  presence  of  seosatioDj 

supposing  the  extstcncc  of  a  separate  anatomical  incchan- 

the  tnio  spinal  Hysteni."     'ITio  fii-st  of  these  differences 

or  of  opinion  on  a  point  wholly  incapable  of  proof,  but 

the  presumptive  ovidenoo  is,  I  conceive,  wholly  against 

HaU.     The  second  of  these  differences  is  an  liypotfaesis, 

bU  never  attempted  to  provo  anatomically  (thou)^h  bis 

ished  disciple,  Sir.  Grainger,  attempted  it  for   him), 

Ich  is  universally  rryclfl  by  ull  Europe. 

although  Marshull  Hull  has  the  credit  of  having  revived 

.tod)  the  R^-flcx  'ilioory,  and,  liy  his  more  precise 

of    it    to   various    physiological    and    pathological 

omena,  has  given  it  a  new  importance  in  the  eyes  ol  tho 

ti6c  world,  his  claims  as  a  "  discoverer"  arc  reduced  to 

of  »  systeniulizer.     That  which  was  rici'.'  in  hia  tlieory  is 

universally  rcjetHed  nw  erroneous;  tliat  which  was  /mo  in 

ts  known  to  olliers.     But  he  systenmtised  and  placed  in  a 

p   light  what  was  confused  and  obscure ;  he  made  tho 

Theory  tho  doctrine  of  the  schools.     Such  is  tho  verdict 

the  impartial  world  of  science  will  deliver ;  and  if  it  iS 

i  different  from  tho  verdict  prophesied  by  Professor 

,  it  is  qnito  in  accordance  with  whai  a  jjhysiologist. 

Ilia  superior,   has  delivered ; — "  The  fiwita  had  been 

and  reasoned  npon  by  various  pbysiulogbbB,"  say* 

feasor   Sharpcy,  "  but  to  Dr.  Marshall   Hall  belongs  the 

it  of  ha\-jug  fully  shown  the  connection  with  each  other,  of 

ving  firai  Buccossfully  generalized  them,  and  of  having  given 

UuB  part  of  phjaiolo^-  the  form  of  a  coniaalcnt  dotArvuc,  «a\ 
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to  htm  belonga  cxcIobitdIj  the  tnorit  of  applying  a  knowl 
of  the$o  plumomena  to  ptUhology."  * 

Even  bad  Prochiutka  ncvor  lived*  and  as  far  as  Hall  is  oon- 
oerned  wo  are  bormd  to  consider  him  ag  non-ozut«Dt,  Oio  solo 
claim  w]iich  can  be  inwlo  to  n  tOacovcry  is  foandod  ou  tha 
tmo  Bpinal  system,  with  its  separato  oeU  of  neiTM.  That  is 
Marshall  Hall's  own;  and  that  U  na  error.  Alt  (he  nei 
bobogs  to  others.  That  it  does  belong  to  others  ia  seen  in 
tho  fact  that  the  Iteflcx  Theory,  divested  of  thifi  hyiiotbesiii, 
was  dmultaneoualy  promnlgiitei]^  as  a  novoHy,  by  J<^hnnnes 
Miiller,  who,  on  a  (•oniparieon  of  dates,  at  once  awanluil  (•(  H'\II 
thii  priority  nf  pnhlicalion.  Bnt  Mullcr  had  no  new  ' 
wlducc  ;  he  dimply  generalized  the  known  faot«j  respei  i  ^ 
action  of  the  spinal  chord;  and  oonnootiiig  them  with 
asanraption  of  tho  hnun  iH'ing*  the  sole  seat  of  seiisatic 
He  doclarod  bho  indopendcDco  of  tbo  spinal  chord,  and 
absence  of  sensation  in  its  snocial  acts. 

But  while  history  thus  irro&agnbly  shows  tliat 
Hall  mndo   no   discovery  at   all,   oven   if  I*rochasks'a  ct 
be  set  aside,  and  that  it  ia  therefore  propost^rous  to  compar 
him  with  Harvey,  who  revol'utionizod  physiology,  and  rf« 
gtraied  that  which  no  one  before  lum  had  auspt-cted, — whor 
Hall  derooDJitrated  nothing  bat  what  was  ah-eady  wtjU  know-Oj- 
BtiU  I  think  tliiit  pfience  wiia  greatly  benefited  by  lite  m 
energy,  and  the  ability  wnth  which  Marshall  Hall  worked 
Belk'x   Tlie^try,   and   npplicd  it   to  the  explantition  of  manj 
physiological  and  pathohigic-aJ  forts.     It  is  only  iiocwsary 
oomparo  the  state  of  oiir  knowledge  now,  with  its  conditj 
when  ho  first  puWiKhed,  to    UL-e    whnt    »ri  h.  -     .-Mlvanc*" 

has  been  made,  much  of  which  in  oertuinly  dm  :  L^cusKiou 

of  points  raist'tl  by  him.     Kvcn  the  hypnthems  of  a  soporato 
spinal  system,  erronooiis  as  it  was,  proved  of  great  sem'fc,  Uko, 
many  othtn*  orroneons  hypotheses  :  it  gnvo  a  definite)  din><.T.io 
to  research.     And  if  his  successors  have  bit  by  bit  di.v.rroyo 
all  that   was  jjeailiar  in  his  statement  of  iho  Reflex  ThL-oiy, 
BXtonding  and  mo'lifyingthe  theory  to  Buit  the  ail vn^  low- 

ledge,  and  leaving  it  much  more  like  tbo  theory  i  bi 

Procha«ka;  wo  mast  nevertheless  remember  tliiit  it  is  owii 
to  Hall's  striking  hypothesis,  and  more  systematic  ormngomi 
of  known  facts,  that  snccessors,  in  a  great  meamro,  have  boot] 
enabled  to  improve  upon  lus  theory. 

'J'o  sum  lip,  wo  may  say,  that  if  Mnrahall  Hall  waa  no*  % 
groat  mnn,  ho  waa  a  d^tingoisfaed  man,  and  has  *'  deserved  well 
of  biscoiuitiy." 

*  BsAMrgT,  u  qnolMl  ia  lUri'*  Mim^in,  p.  100.  And  sompsre,  al 
what  Maitan4LL  Hau.  hiiiLvdr  sdroitted  iu  hU  lirat  pApor,  pr«sfiiU*d  to  I 
Kojal  Bocictr,  p.  0&9,  Md  La  hU  JTnc  Mmoir,  jx  d7. 
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'•rPHB  foblp  of  Promotheus  is  but 

X     philosophic  truth,"  was  tbo  laiij 

(••acpreu  his  belief  iu  the  diruct  dopm 

i«OTDmi5Cs  (Irrivcd  fnini  the  Stin.     1 

1."  in  tho  examination  of  this  i 

ii.it  rnfryi'worigiiiating'  in  tha 

ite  TibmDmcna  of  lifo  on  thia  earth,  an 

r  '  ''•;  m  of  tho  inorganic  world. 

d  ut   tho   euDrmoaa  distance 

^      "       from   lis  18   thi 

]i:ilc9,  which  form 

■m.     Not  yuiv  us  the  Earth  and  ea 

<  '^  tn  tlie  Sun  by  tJio  attractire  ' 

:.'>nBBre  determined  by  its  i^ 

ich  mgulate  all  cosmical  phen 

hofiy.    The  Snn,  figumtively 

^o,  of  every  other  Pi 

_  ..anted.     An  infinite  s 

(i  in  the  solar  orlj.     These  aro 

-.  .^Uir's  word,  and  flow  for  ever  j 

'I-  obsfirbed  by  tbo  planetury  apber 

r.  Tnllino  tUTongcment  of  rock  masao 

iial  forms. 

"  Man,'*  eayn  Haconj  "  is  bnt  tho  mJ 

oatnre,  and  can  neither  cart^uil  hi.s  po 

a  katr*t!  breadth  beyond  hia  eipeiieuce 

nrcMnt   order  of  things."     entirely  i 

art,  novertholesR,  thnt  we  bavo  scarcely 

power  of  the  human  miud.     tioidod  ai 

tlu  arcana  of  space^  and  dive  into  th< 

tvleBOopic  eye  ho  can  reach  the  world 

^BJj  Air.  .fti'tnixtry  at  work  within  tha 

tU^n  liim  to  detect  the  prc'senc 

tod  waicn  luo  kiznUing  of  life's  faintel 

we  hmre  saiA,  ihore  are  more  than  nine 

rfnjwc©  between  th'*  K-irth  and  the  6ii 

brioged  the  frnlf,  an.1ly^;c<i  the  solar  mal 

aU  probabihty,  the  physical  forces  are 

thia  aa  dearly  as  possible  la  the  pnrpoa 

Siaoe  the  limo  wbon  Newton  anolya 
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oxuts  in  the   Yellow   rfty^    and   it  diminishes  as  wa 
from  it  towanlB  nthor  cud  of  tho  epeotnun.     The  lemit 
giblc,  or  the  Red  rays,  mvo  a  modified  amount  of  Li^tt ;  b 
maximnni  of  Heat  ensta  in  tliem.    Tlio  most  refrangible, 
Bine  end  of  the  spectrom,  is  lest;  lumiuous  ;  bnt  tho  mudmn 
of  chetniraj  action  is  fiicd  at  tliis  extremity,  tho  Boot 
rays  beyond  the  spectrum  of  Newton  being  visible  only 
tho  peculiar  circumstances  mentioned, 

When  these  befiatifiilly  colourerl  bands  of  Liglit  are  well  dcfiw^j 
npon  a  screen,  let  the  inquiring  reader  examine  the  image  withi 
Bmall  telescope.     A  new  set  of  phenomena  will  booome 
rent.    The  spectrum   is  then   seen  to  bo  crossed  by  n 
number  of  blac-k  lims.     Every  ray,  ovon  the  most  brilliant, 
be  seen  to  have  spaces  in  which  there  is  nn  entire  akseace 
ligfht.     To  these  we  would  uow  direct  attention. 

It  is   inatmclivo  to  trace  tho  stops   by  which  we  slowlj 
advance  to  the  diaoovcry  of  a  great  truth.     As  in  nscendin?  a ' 
tall  colimm,  the  way  may,  for  a  season,  prove  dark  and  pusaiblf 
— beiup    without    promise — ^wearyinrj;    but,     eventually,    tlifl 
gloems   of  Ught  arc   soon,    and  presently   a  wide  horiwm 
opened  to  our  view.    Thus  has  it  boon  with  this  inqniiy. 

Dr.  Wollaston  waa  tho  first  who  observed  tho  oxistenoa 
noQ-lmninous  spaces  in  the  prismatic  sp(?ctrum.     Dr. 
proved  that  those  linos  wero  dependent  on  absorption, 
ehowed  how  they  ooiild  he  inrrfft/ied  in  tiitS>Li   uutuhgrt 
itrtljieial  means.     Fraunhijfer,  however,  waa  the  first  to  makos 
full  iuvostigution  of  these  linen,  and  t^>  publit<h  a  nuip  of  thcD},' 
henec  they  have  been  g;enerully  cnlled  I'rnunhiifer'.'i  lines.  ' 

These   lines  are  of  so  fixe<l  a  character  in  relation  to 
coloured  bands  of  tho  spectrum,  that  if  it  is  desired  to  int 
with  grout  precision  any  special  ray  of  the  spectrum,  we  refer 
-them  by  their  letters  or  numbers.  In  the  accompanying  plate, 
mora  romurkablo  lines  only  are  pven.    The  positious  they  oca  _ 
have  been  determined,  by  a  mrefti!  examination  of  the  map 
Fraunliufer,  and  the  very  complete  delineation  of  those  Kncs 
piiblishwl  in  the  "  Philosophical  Transactions  for  1859,"  by    " 
David  Hrewstcr  add  Dr.  Gladstone.     Frauuhofer  laid  down 
his  map  y54   lines,  but  Sir  Da\'id  Brewster  says — "  In 
delineations  which  I  have  exccatcd,  tho  spoctnun  is  diyidt 
into  more  than  2,000  visible  and  easily  rocogniaod  portions, 
separated  from  each  other  by  lines  more  or  less  morkeu." 

Tho  lines  marked  with  capitals  from  A  to  I  in  tho  plato  may 
bo  always  rnsily  detected  in  any  Solar  spectrom.  Tliose  whidi 
are  indicated  by  small  letters,  and  those  which  arc  numbered, 
are  tho  more  mitrkcd  lines  observable  in  Sir  D.  Brewster'a  map ; 
fcfce  /otters  and  numbers  agreeing  'with  those  which  ho  employs. 
The  origin  of  the  dark  Vmea — wpaesfi  \n  -^VacV  CiMsit  Sa  ■wo 
^!gi6-"««isearc©lybo6iudto\)©5fetT«oV«<A.  'STMHiKSOTiMA. 
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roHowing  him,  thought  that  tho  Light  emitted  from  tho 

!»bere  was,  &om  the  first,  deficient  in  those  niyii,  or  that 

wrm  lost,  either  Tijr  absorption  in  pMBing  throiigh  tho 

jlar  atmosphere,  or  possibly  in  passing  throngn  tliat  of  tho 

Angstrom, — who  also  discovered  many  bright  iinet  in 

tra  from  artificial  lights, — advanced  some  highly  philoso- 

viows  in  1855;  bat  the  invest  igations  of  Btmeen  and 

choff",  remarkable  ahke  for  tho  delicacy  and  caution  nhwerved 

in  tlio  Inquiry,  and  for  the  reilned  natore  of  their  deJuctionF, 

'  InA  us  probably  up  to  tho  true  cxpluiiiition  of  these  phenomena. 

The  dark  lines  of  tho  Solar  Snoctrum,  and  tho  brigJit  ones 

cAiHrvablo  in  the  spectra  ubtamed  from  artificial  lighta,  haro 

'Wq  investigated  by  ProfeBsor  \Miefttstone,  Dr.  W.  A.  MillcT, 

Mr.  Vox  Talbot,  and  Sir  John  TIersrhel.     These  investigators 

fctrp  proved  that  the  spectra  obtained  from  the  Light  emitted 

fcrai  incandewenc    mineral  bodies  differ  from  that  obtained 

linn  the  Sun ;   tbst  the  lines  from  artificial  sonrcea  of  Light 

M9,  in  many   coees,   peculiar;   and  that,  in  the  majority  of 

BifaneeA,  hright  tinte  appear  to  take  their  pinrc.     80  rigidly 

ftttt-t  were  the  positions  and  chai-acters  of  tne  linea  obtained 

fitim  diSbrently  coloured   flames,  that  both   Whcatstone  and 

Kller  snggwrtod  the  adoption  of  spectral  or  prinmatic  analyftiBj 

tt  a  rne«u3  of  determiuiug  the  presence  of  exceedingly  minute 

•wiDlitii^s  of  any  Bub»tanoe.    The  investigations  of  Jiunscn  and 

Circhoff  have,  from  their  high  interest,  again  drawn  ntl.ention 

Ifi  tbta  subject.      Tlieso  lines,   iV.trk  and   Mi/ht,   have   been 

«Bnlf»yo<l  in   the  annlviHs  of  the  solid  mass  of  the  Sun  itself; 

aag  the  extreme  dvlicacj'  of  the  iiidicsitions  is  [*rovcd  from  tho 

iiiifori.*ry,  by  Ituu-icii,  of  two  new  metallic  bodios — one  called 

antinm  (meaning  binish  gray),  and  tho  other  rubidium  (from 

the  Latin  ruAi'/n^,  which  was  used  to  express  the  darkest  red- 

coloor),  which  existed  in  infiniLeeinaally  small  quantities  in  some  . 

niaenJ  wstera  o£  Germany. 

I  Bv  tho  beauty  of  the  new  phenomena  observed,  and  by  tho 
holmwes  of  tho  dedautions  drawn  froni  the  exporiineuts  made, 
dtc  grcMest  additional  interent  has  been  added  to  this  class  of 
larestigBtions.  The  discoveries,  it  must  not  be  forgotten,  have 
I  heciL  arrived  at  by  a  series  of  steps,  every  one  of  them  of  tho 
ittDMt  importance,  and  it  cannot  but  bo  regretted,  tlurt  the 
■iMtt  recont  investigators  have  exhibited  a  singular  blindness  to 
the  laboors  of  other  men.  In  the  history  ofsrienee,  thia  will 
not  redound  to  the  honour  of  those  in  every  way  eminent  philo- 
sophers, who  unfortunately  have  not  been  able  to  rise  above 
the  Sttlo  jealonsies  of  ordinary  mortals. 

To  render  the  phenomena,  and  the  hi'pothesis  involved,  int<^- 
U^ble  to  those  who  tnjiy   not  have  stiidifd   tbe  su>i'i«A,  "A.  \fc 
to  reeupitulat^j  and  enter  a  little  into  du^a^. 


310 


ropttL&8  aciSKCC  bbyikw. 


Tfao  image  produced  by  decomposiag   a  wlut«    e 
consists  of  certain   brilliantly-coluured   rays,    but   tboae 
are   crossed  by  spaces  grnng  no  Light.    The  cbu-k  lioi 
always  fi>und  in  the  same  places  in  the  solar  specinun,  bal 
vary  in  number  under  difll-rent  aspects  of  the  Sun  and  v; 
conditions  of  the  Earth's  atmosphere.     '\\Tien  the  Sun  shinps  in. 
its  meridian  gplcndoor  £-om  a  clear  sky,  the  number  of  dark 
lines  is  slightly  different  from  those  observed  when  the  Sua, 
being  near  the  horizon,  has  to  penetrate  a  greater  depth  of 
atmosphere.     "It  is,"  says  Dr.  Gladstono,  "a  most  beauti&l 
and  striking  sight  to  obsonre  the  gradual  appearance  of  those 
characteristic  lines  as  the  Sun  descends  towards  the  horiaon," 
proring  that  eomc  of  these   non-luminous  spocea  are  due  to 
terrestrial  atmospheric  absorptions.     To  qnote  again  tho  same 
authoritVj  "  That  tho  Earth's  atmosphero  has  mncli  to  do  with 
the  nianifostations  of  those  Lines,  is  beyond  all  question,  and  the 
analogy"  (atlnding  to  some  vciy  striking  experiments  made  bj 
Dr.  Mdier)  "of  &iich  gases  as  nitrous  acid  ur  bromine  vapour,     ' 
Bugtif.stH  the  uhni  thai  they  maif  originate  tchoUy  in  the  air  thai 
ettcirclcM  our  <jIohc." 

'lliis  ijuggestiou  is  italicised  fur  the  purpose  of  giving  our 
readers  the  full  force  of  tho  ovidenco  in  favour  of  the  views  that 
the  majority  of  those  Hues  are  of  solar  and  not  of  terrestrial  or^tn. 

Tlie  spectra,  ubLain<.>d  from  some  artificial  sourcc^s  of  Light, 
exhibit  the  coloured  rays  shading  one  into  the  other;  whil« 
those  produced  by  some  others,  consist  of  a  serios  of  luminoua 
bands,  separated  by  dark  spaces ;  and  these  Inminoue  bands  are 
frequently  found  i^  coitwtdo  with  the  dark  lines  of  the  *u\ar 
gjjectrum. 

Dr.  W.  A.  Miller  obften'od,  tliat  an  intense  yellow  ray  obstr- 
vable  in  the  spoctra,  obtained  from  tho  flames  coloured  with 
soda,  lime,  Bb<outia,  bar}i:a,  zinc,  iron,  and  platinum, — and, 
licconling  to  Angstrom,  in  tho  electric  light  of  riHTij  mi-ial 
bunif  by  him,— had  the  same  rc&angibility  as  the  line  D  ia 
tho  solar  spectrum.  I 

"  But  tho  moat  rcmarkablo  case  occurs  when  carbon  or 
sulphur  is  burnt  in  nitre.  Tho  brilliant  Light,  when  analysecl 
by  a  prism,  exhibits  a  apcch'um  nbotit  aa  long  as  tliat  of  the 
sun  at  noon-day,  but  marked  by  hriyht  /i«rj?,  among  which 
throe  are  particularly  prominent,  respectively  violet,  yellow, 
and  rod  in  colour.  Tho  violet  ray  is  not  quite  so  refrangible 
as  tho  solar  H ;  but  tho  yellow  is  coincident  with  D,  and  the 
rod  with  A ;  while  between  tho  red  and  yellow  appear  at  timoa 
fainter  linos,  ono  of  which  coincides  with  B,  and  a  bundle  gomft» 
time*  appoara  in  about  the  position,  of  A." — {Brcivster  ondH 
Qladftont.)  ^^ 

I^rotechmc  displays  will  have  made  the  least  scientific  of  onr 
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acqnaintetl  with  the  fact,  that  we  may,  hy  Imming 
mintral  snbstancegj  protlnco  very  intensely  coloured 
ligbte.  Soda,  or  common  culuiory  salt,  givcH  a  moDochromatio 
^knr ;  strontian  prodncea  the  red  firea  of  our  theatrca ;  barytca, 
Hue  pale  green  of  ghost  scenes :  coppor  bnms  with  a  green 
flime;  ironj  with  a  yellow-brown  ouo;  and  Utliium  witli  a 
briOiuit  crimfton.  Now,  if  these  flnmea  be  examined  through 
tvnsrOf  Or  if  a  concentrated  pencil  from  thoise  nrtiiicial  sources 
9  eolonred  light  bo  passed  through  one,  wo  obtain  woll- 
nrlced  spectral  images,  some  of  wmch  arc  represented  on  the 
WNnnpanying  drawing. 

1  is  the  Solar  spectrum,  with  ita  principal  black  lines,  thoeo 
Bftrked  with  capitals  being  the  more  important. 

3.  (A'u.)  The  bright  yellow  line  produced  whenever  suda,  in 
taj  form,  is  present  in  the  source  of  light. 

3.  i$T.)  The  interesting  series  of  bands  produced  by 
itraitian. 

4.  {Ca.)  The  spectmm  obtained  when  chloride  of  calciumj  or 
tty  of  the  salts  of  lime,  are  subjected  to  combustion. 

5.  (Brt.)  The  spoctrnm  produced  by  the  barytes  salts. 

G,  (K.)  The  spcctmm  observable  when  potissium  or  any  of 
tie  Bolts  of  potaeh  arc  vaporized  in  a  Bame. 

The  wooaeut  annexed^  shows  the  extension  of  the 
nlir  Epectmm  to  the  end  of  the  fluorescent  rays. 
Tfei>  is  given  to  prove  on  the  authority  of  Professor 
Btolecs,  that  th(»o  most  highly  refracted  rays  have 
i  larger  number  of  imirtivv  dark  spaces  tlian  the 
BOre  decideilly  luminous  rays  ])ossob8.  Wo  have 
jretto  examine,  with  the  closest  care,  the  relation  of 
those  tinea  to  our  own  atmottpheric  influences.  It 
18  necessary,  therefore,  to  observe  much  caution  in 
receiving  the  evidence  which  has  been  brought  for- 
ward in  proof  of  the  solar  origin  of  those  strange 
huidB.      Itiit  let  UK  e^Eamine  the  proofs. 

Kirchot!'  and  Bunsen  lay  great  stress  npon  the 
fodium  spectrum,  as  proving  the  eoctreme  delicacy 
of  this  mode  of  analysis.  Tlio  yellow  line — the 
cmlv  one  seen — is  coincident  with  the  dark  line  D 
of  Fraunbofer.  This  beautiftd  bright  yellow  line  is 
obserrable  when  less  than  ni.sa^.innyt^'  of  a  part 
of  soda  smoke  is  mixed  with  air.  From  tho  cir- 
cumstance of  tbc  air  of  theso  islands,  having 
ahnost  always  some  saline  matter  floating  in  it,  the 
vellow  line  of  the  sodium  spectmm  is  rarely  absent. 
The  lithium  spedxnm  has  not  been  represented  on 
our  plate ;  but  it  gives  two  sharply  defined  lines :  one 
a  bright  red,  tho  other  a  yoUow  one — the  former 
apparently  corresponding  with  line  five  between  B 
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and  0  of  Brewster's  spectnun ;  it  is  not  euy  to  detenniu 
accurately  wiUi  vrfaicb  of  tlio  dark  lines  tiiis  yc^vr  lin«  ii 
coin  ci  dent. 

Strontiou  gives  six  red,  one  oranae,  and  one  blue 
Calchim  and  its  salts,  a  bright  green  ime,  an  intensel/ 
orange  lino,  and  the  paler  intermediaip  bands.  Bariom  gins] 
wcU-^cfincd  gi-ocn  lines,  some  yellow  linea^  vaiying:  in  inteinily,r 
an  orange  line,  und  indicotions  of  r&d. 

Sucli  are  tlie  general  choract  eristics  of  the  spectral 
produced.  KirchotT  and  Uunsea  say,  in  argning  upon 
bnes,  and  the  hypothesis  of  their  representing  the  solar  dnfc] 
lines :  "  It  was  proved  from  theoretical  coustderations,  that  the 
apectrum  of  an  mcandoBcent  gas  bcoomee  rtverBed  (that  it,  that 
the  bright  ones  become  chimged  into  dork  ones)  when  a  sourooj 
of  light  of  suilicicut  intensity,  giviug  a  continootta  epectrum,  il 
placed  behind  the  luminous  gas.  From  this  we  may  < 
Uiat  the  aolar  npfictrum,  icith  Us  dark  Hiieg,  is  nothing  «Ih 
the  rw«ne  qf  the  epecintm,  which  the  eiin'$  atmo^^ihere 
would  pToduia,  Hence  in  order  to  effect  tho  chemical  analfHil 
of  the  aolar  atmosphere,  all  that  we  rcqoire  ia  to  disoorer  thoGej 
suWlauces  which,  uLl'u  biX)Ught  iuto  the  fiame,  produce  hrigiit  j 
line^:  i-<iiiu-iditig  with  ihe  dark  ones  of  tho  solar  spectrum." 

The  coinddenco  of  the  soda  lino  with  dark  line  D  is  Btnkisg;| 
one    of  the  yellow    lines    proilueud   by    barium    appears  H 
corrcRpond  with  it,  and  it  must  not  beibrgotten  that  Angstronj 
proved   the  yellow   lines  produced  by   other    bodies    to 
ooincideuc  with  D.*    The  red  Une  of  the  potaasimn 
is  coincident  with  the  dark  spare  A.    The  other  Hnes  arenskl 
so  satisfiwrtorily  determined :  where  there  are  such  a  ntunl 
of  ihirk  lines,  Uiere  is  no  difficulty  in  aaaignii^  to  one  of 
bright  ones  a  place  amongst  them  ;   bnt  it  reqtnres  tbe  ntn 
care  to  determine  the  exact  coindd^ice  of  a  bright  with  a  daik  j 
space. 

The  next  step  in  the  process  of  the  investigation  instmeta  as 
is  tJie  fact,  that  tho  vapours  producing  those  ookmred  flameaan 
opaque  to  their  own  rays.  That  is  to  Bay,ifwopn}daoBa 
sodn-flamc,  and  from  it  obtain  a  spectrum  showing  the  p4 
soda  lines  in  their  bright  yellow  colour,  and  then  impi 
air  with  some  soda  vi^wur,  by  volatilizing  soda  between  tho  < 
and  tho  specLnun,  the  Iritjht  tfelUne  Una  becomes  at  onoo  a  I'laA 


*  Wlfla  thommff*  htx* been  pMiini;  thnnizk  tho  [irMa,  a  eoronnwif 
tlap  hM  beea  made  fo  the  l>knwui  Joureal  {fht  Cotnet),  bjr  H.  Monn, 
UJipngtlK  MoeMiU^of  caatioQ  in  uimLiii^'  tU-<lactMl»,  bwsUM,  a*  statal  in 
tins  paper,  the  velloir  liac  imxluocd  by  .So^liiim  is  eqa^r  pmdotdble  b^ 
olliu  bodiM.  ProfcMor  FrankUnd  sacf  Dr.  TjikUI,  ui  the  PA  "  "  ' 
AfagorAw  tor  Dcomnber,  caU  atl«iitiaiB  to  Ae  fadhisaeM  of 
t<ai(Matara  in  altacing  tb  dwraotar  of  sgme  at  the  liaea 
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This  holds  tme  Tor  all  tixo  anbatances  which  have  fMIVMB 
unod.  The  coloured  bright  Uuea  are  oonvcrtod  into  daric 
■i  if  the  rays  from  the  coloured  flamtis  are  made  to  pormooto 
oan  of  tho  aamo  constitution  as  those  which  produced  the 
ticukr  Bpectrum  ander  examioation. 

Incandesoent  gasea  and  vapours  give  off  Light  of  certain 
-"njte  degree  of  rofrangibility,  or  they  fomiBh  spectra  counst- 
of  certain  fixed  iiucis ;  and  thoeo  incandoacent  gases  or 
IS  absorb  Iiight  of  tho  aamo  degree  of  Tofmngihility  as  that 
the7  emit.  This  ia  only  the  expressiuu  ia  rulalion  to 
jhi  of  tho  coUrfaratod  statement  mode  in  regard  to  Sounds 
1/  fi  luxti/  /ibsorhn  all  th£  oi^iVntioiix  which  It  cnn  propagate. 
All  the  brijj'ht  lince  of  the  spectra  produced  by  the  rapoars  of 
motala  which  have  yet  l>eea  examined  ^>pcar  to  be 
nted  by  the  dark  hno3  of  the  solar  gpeotnun.  Angstrom 
I  "Tho  analogy  betwL-eu  the  two  spectni,  the  mottd  and  tho 
I  may  be  more  or  lesii  cumpl»te  when  we  consider  the  details. 
tucen  together,  tliey  produce  the  impressioo  of  one  being 
rareree  of  the  other.  1  am  thcroferc  convinced  tliat  the 
of  tho  lines  uf  the  solar  spectrum  involves  that  of  the 
lit  electric  lines." 
It  is  difiicult,  within  a  limited  epooo,  to  ci:prcs3,  in  terms 
iu'ch  flhall  lie  intclh'giblo  to  thoso  who  have  had  no  previous 
'  itanco  with  tho  subject^  the  evidences  which  support  tho 
of  KirchoS"  as  respocta  tho  Snn.  If  wo  have  boon  snc- 
^  in  oar  description  of  the  i)lienouiena  involved  in  tho  con- 
tion  of  this  gubjuct^  it  will  bo  understood  that  all  the 
UneM  which  aro  seen  when  wo  produce  spectra  from  tho 
id  flames  obtained  by  burning  any  of  tho  nietab,  corro- 
with  the  black  Unot  of  tho  solar  spectrum.  That  is 
>  Bay,  dark  Unas  olwa^'S  existing  in  tho  solar  spcctjal  imago 
snd  with  every  hue  produced  by  a  spectrum  obtained  by 
Iron;  and  so  with  regard  to  tho  other  metab  which 
QD  examined. 
I  coucUibion,  therefore,  is  tliat  the  radintioud  from  the  centre 
ayfitem,^tlio  Sun, — -producing  the  phenoniouaof  Llyht, 
onid  ActiHi'^M, — are  cine  to  the  combustion  of  metalho 
such  BB  wo  find  on  this  Karth. 
!I3ie  maaa  of  the  sun  is,  aooortUng  to  this  hypothesis,  regarded 
bein^  intensely  incandescent.  Atatter,  in  all  respects,  pro- 
' '  ff  stmilar  to  that  with  which  wo  are  acquainted,  is  uudur- 
|[  combustion,  and,  of  course,  snirounding  tho  sun  with  a 
riform  atmosphere,  consisting  of  the  emanations  fVom  the 
ited  nucleus.  But  for  this  atmoaphei-e  (or,  to  wuploy  * 
term,  tins  pfuflor-phrr-'),  tho  solar  spectrum  would  give 
iea  of  brilliant ly-coloured  hn-jM  ban<JU,  Wo  liave 
that  vapours  ore  opaque  to  tboir  own  uhwa  of  n^  i 
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or  Ijtbxam,  or  otlier  mebUa,  we  not  tnuuanitttid  t 
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combosiioii 
sc4w  qwctcgm  giree  as  «n  exiensire  Beries  of  dark  bands. 

That  rr«ry  l^ct  lino  in  Uie  solar  spectmin  represents  nn 
emitted  from  eomo  metallic  body  in  a  state  of  combustion  intiie 
Son,  ift  exceedingly  doubtful.  It  bas  been  already  shown  thit 
many  of  the  dai^  hnee  are  doe  to  the  wont  of  absolute  tniu- 
parency  in  oar  ami  atmosphere.  But  thai  Kircboff's  view  rf 
the  coincidence  of  the  black  liuee  of  the  solar  spectram  villi 
the  bright  Hnes  of  terreetnal  flames  is  a  fair  dodnction  from  hii 
experimental  obscrrationa,  mnst  be  admitted. 

At  the  same  time  as  those  inquiries  by  Kirchoff,  Bnusen,  and 
d&en,  have  been  proceeding,  investigations  in  another  part 
have  brought  ns  corroborative  evidence.  The  band  of  astrono- 
mica]  observers  irho  w«tt  to  Spain,  to  note  with  all  accurac]r 
ii»e  phenomena  which  might  present  tJicmsclvcs  during  Uie 
solar  eclipse,  bring  us  back  evidence  of  tongues  of  flame,  or 
clouds  glowing  with  the  reflected  lights  of  an  intense  com- 
bustion, coming  strongly  into  ^'iowJ  when  tlie  bright  light 
obscured  by  the  moon's  body.  Professor  Airy  states  it  aa 
belief  that  the  sun  is  boUim  up,  and  thai  the  pnunineB 
observed  tra-e  fxtmts  givm  offj* 

The  photographs  of  Mr.  Warren  Dc  la  Roe  are  xnvalnoble 
afibrding  indispulable  evidence  of  the  existence  of 
"  pillars  of  fire."  Recently,  that  gentleman  has  brought 
excelientappliances  to  bear  on  the  nnobscured  Orb  of  l^t, 
his  photogj-aplis  confirm  all  the  oheervations  of  Mr.  If 
The  Sun's  disc  is  covered  by  masses  of  curiously  ahajwd 
ever-moriiig  forms,  called  by  their  discoverer  (Mr.  Nasm; 
"  Willow-leiivcs."  The  inference  is,  that  these  are  tongues  of 
flame  over  bursting  from  this  incomprehensible  mass,  sad 
dispersing  Light,  and  its  attendant  forces,  to  all  the  plansla. 
We  advauw!,  \v  tbo  aid  of  optical  snence,  of  chemical  expi'H- 
inent,  and  astronomical  observation,  to  thedeductions: — Thai  tlw 
Sun  is  constituted  of  matter  similar  to  that  which  we  find  in 
this  world  :  That  this  matter  is  ever  burning ;  but,  as  Newtoa 
supposed,  returning  in  a  changed  form  into  itself  by  the  force 
of  attraction  in  the  mass :  That  f  )io  physical  forces  which  are 
developed  by  those  vast  chemical  changes  arc  radiated  in  wavf* 
through  space. 

In  conclusion,  that  man  should,  ljy  the  power  of  mind,  be 
enabled  to  extend  his  investigations  from  the  Earth  to  the  Sm, 
and  dcteniiine  tlie  chemical  composition  of  a  body,  milUousoT 

*  Full  dctatU  (if  tliif)  intenwting  phpnomm>on  will  be  published  hi  out  ws^ 
ntiinbcr,  ia  an  Mtrouoiuical  orticlv,  by  Mr.  Janin  Brrcn,  tneof  the  obaemn 
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ulea  distant  &om  him^  is  not  a  little  remarkable,  and  prorea  the 
Krine  origin  of  his  intelligence  j  but,  by  his  Philosophy,  he  has 
bme  yet  more  than  this,  in  proving  the  completeness  of  the 
Balance  of  Forces  throughout  the  universe.  Vast  chemical 
dunges  are  taking  place  in  the  Sun,  and,  for  eveiy  grain  of 
natter  altering  its  form,  an  equivalent  of  physical  force  is 
^en  out  in  a  radiant  state.  These  rays  pass  through  space, 
ud  reach  our  Earth,  and  here  they  are  employed  in  producing 
(uct  equivalents  of  vital  and  other  phenomena. 

The  minutest  terrestrial  organism  is  the  result  of  chemical 
diaoges  taking  place  in  the  Sun.  That  stupendous  orb  is  the 
gnat  laboratory  in  which  are  generated  those  Powers  by  whose 
lOBQcies  all  the  planets  of  the  system  are  regulated.  In 
obedience  to  the  Great  Creator,  who  "  caused  the  day  spring 
to  know  his  place," — those  mysterious  agencies, — with  the 
■ooree  of  which  man  is  now  becommg  acquainted, — are  flooded 
out  in  profusion  from  the  Sun,  causing  crude  matter  to  pukate 
into  Life  and  Beauty  upon  every  rolling  orb  within  the  solar 
Ralm. 
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THE     OPTICAL     PHENOMENA     OF    TEE 
ATMOSPHERE. 
DT  0.  r.  cnAVsnts. 

THOS  E  appenrancoB  in  the  liearens,  iiuch  as  tlie  Katobov,  I 
Aarora,  Jkr.,  which  frequently  preeent  themsehnes  to 
gaze  of  man,  althongh  pt^rfaAptt  r>nly  for  a  brief  space  of  tinj 
and  which,  during  ihat  anie  snrprit>u  bim  by  thuir  briUiancy  i 
bounty,  were  amongst  the  tinit  extemtU  p'henoTncna  in  nat 
that  impreewd  themulvM  npcm  his  davntiiig  int«Uigeiu}e. 

And  TDt,  as  we  often  iind  to  bt>  tho  case,  those  very  i 
pUce    phenomena,    which    have   boon    -witnessed    from 
imtQemonalt  are  Ioas  understood  than  are  tlie  losa  strikiug ' 
which,  from  tho  rarity  of  their  otHTurencc,  rivet  the  atteat 
and  lead  to  varions  Hpetulations  a,'*  to  their  natnre. 

It  IB  our  intention  in  the  present  (>aj>er  to  say  a  few  words 
concerning  those  ordinnrj-  optical  plieuomena. 

Tho  liaint'ou'  is  one  of  the  prett loat,  its  it  i*  also  one  vt 
tho  commonest  atmospheric  appearances  with  which  we  ore 
acquainted :  it  i»  never  seen  bnt  iu  whowory  weather,  wh™  llie 
Sun  illnminate-H  tho  falling  rain,  and  the  ^'pectator  lants  Hi 
back  t'l  the  Sun,  whose  cleratiou  above  the  horizon  must  not 
excood  42". 

Tlie  rnrliest  historic  mention  of  tlie  lUin!»ow  is  in  Oenesii 
ix.  Ui,  when*  it  iH  nientiuned  in  coimpction  with  a  pIiHlge  frurn 
iJieGreaiKukTiif  the  Universe  that  this  Earth  should  neveragaio 
be  overwhelmed  with  another  ^fenend  delugt". 

Homer  says — 

*•  bilio  unto  rninbows,  whicli  the  tvn  of  Saturn 
Until  fixcil  In  A  oloud,  a  sign  to  articulate  9|;>eiikiDg  mrn.*^ 

Virgil  ApcAlcK  of  Venus  as — 

"Th«  Vlrrin  KoddtM,  •»en  by  nonf,  Itutraine  her  journey  (hnii|h 
A  bow  of  a  thoumnd  calsurs,  gl'iAes  down  with  a  nimble  tnad.'r 

Vahona  Rpeculations  are  to  be  found  iu  the  works  of  old 
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reUtm  to  the  cause  nf  the  Rainbow ;  many  or  them 

to  hare  liad  an  idea,  that  tlie  refraction  of  tlio  Bun's  rays 

msothing  to  do  with  it,   bui;  ia  what  mannor  tiiey  do 

vppew  to  have  known. 

Thero  oro  frequently    two    bows    seen — rv   primary   and  a 

■mmdarv  one :    tho   former  ia   by   far   the   brightest,   being 

fiTnici   by  tho   rays  of  Light  falling  on  the  upper  port  of 

(tut  dropo   of  rain  j    for  a  my  of  Ldght  entering  tho   upper 

(art  of  n  drop    of  rain   will,  by  refraction,  he  thrown  upon 

iliA  inner  part  of  the  roherical  surface  of  that  drop,  where, 

(mderfjcdiig  a  second  refraction,  it  will  be  sent  towards  the  eye 

'  ik»  Bpecrtatorj  trince  the  raya  which  fall  upon  the  primary 

W  como  to  the  eye  after  two  refractions  and  one  rpHection, 

ud  the  colonrs  of  this  bow,  nnikoning  outtranh,  are  violet, 

niiji(j'.     '  ■        creen,  yeilow,  orange,  and  red.     The  seoondaiy 

bnr  It  ..  by  the  myH  of  Light  falhng  on  tho  lower  parts 

iho  drops  of  rain  :  tbesio  rays,  like  the  former,  undergo  two 

fofractiotu ;  viz.,  when  entering  tho  drops  of  rain,  and  when 

merging  from  ihem  in  paatqug  to  the  eye ;  hat  they  suffer  two 

w  rooro  reflections  in  tho  interior  surface  of  the  drops :  honce 

lb  colours  of  Ibeite  rava  are  uot  so  stroug  and  welUdofjiied 

M  thone  in  Uie  primary  onw,  ami  appeal"  in  an  invortcd  order : 

ml  first,  then  orange,  &c.     This  may  be  experimentally  nhown 

t&  the  following  manner : — Take  a  glaaa  globe,  fille<i  with  water, 

pEare  it  in  the  nnuehine,  turn  yonr  back  to  the  Sun  and  view 

ikn  gMM*,  al  Bueh  a  distance  that  the  part  of  it  fiarthest  from 

tiff  Snn  may  appear  of  a  full  red  colour;  then  the  raya  which 

mtiki  from  the  globe  will  ho  found  to  make  an  angle  c>f  42^, 

*iib  the  dirc-cc  rays  of  the  Sun  ;  retain  tho  eye  in  this  position, 

lui'l  let  another  person  gradually  lower  the  globe;  then  the  red, 

i-nncfo,  yellow,  Ac.  colotura  will  appear  in  «ncc««ion,  an  in  the 

'  ixiw.    Again,  if  tho  glass  globe  be  elevated,  bo  that  the 

*t  tho  Hnn  may  appear  red,  then  the  raj's  which  come 

>e  will  bo  found  to  make  an  angle  of  aboat  60^ 

k:[i  .  1,  ray«  of  tho  Kun  :  retain  tho  eye  in  this  position, 

tnU  tvt  another  porson  gradually  raise  the  globe ;  then  tho  rays 

will  Hutoe«8ively  ehnage  from  red  to  orange,  green,  &c.,  m  in 

ihe  B«:<mdnrv  bow.* 

The  brewlth  of  a  primary  bow  ia  about  1**  45',  and  of  a 

secondary  one,  3^  W.    From  theory  we  may  bo  led  to  infer  the 

ndatenro  nt  liTtiary  and  quaternary  bowi,  but  owing  to  their 

rx  I  -it  (.  m  r\nd  fiiintnea-«,  they  are  uKually  invisible.     In  addition  to 

.r  buwfl,  aupenmrnerary  ones  are  occasionally  seen, 

ini  .1  ii'-)iond  for  their  development  on  certain  peculiar  con- 

iona    of  the  atmosphere.       Lunar   Kainbows    nmy   alfio    be 


*  This  iUiutatim  itf  wv  bflwn^  dn«  to  Kdfli 
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seen  nniler  raToarablo  circnmRtanocs,  bat  they  ore 

CorotUB  ara  metconi  soen  arofinil  tlie  Moon  and  oUier  heave 
bodies,  and  are  of  n  wliiti^li,  nebnloaR  charartrr.    Corona  appriB* 
in  cniuali  cloud-;,  ore  only  riaible  when  there  is  unifli  in' 
in  the  atmoaplicpe,  and  gt^ucratly  Ibretell  a  change  of  xra-i-,.. 
Tliey  aro  dno  to  the  diffraction  of  Jjght. 

//(i/('j<  are  prismatic  rings  of  variable  but  eonaiiJerabVdiflr  I  rr — 

scon  around  the  Sun  una  Moon,  with  the  red  colour  nk'tu 
centre  than  the  blue.     Sereral  very  fine  ones  wcro  seen 
month  of  Jauuary,  18G0.     They  are  caused  by  tbo  rffrati 
Lig^ht;  not  unfrequt^ntly  several  linafi  may  bo  *c<?n  conc-iilm- 
with  one  another.     Hnmboldt  deecnbea  a  very  fine  lonar  t>^' > 
seen  by  htm  at  Cumana. 

C^mVMOTidii'/i'/iVi  are  coloured  cirdes  muTOimdnig  the  abadiiws 
of  observers.    M.  Bou|rnea  meotuma  that  iriun  bo,  Don  AntrmW 
Ulloa,  and  hia  oonuuuiions,  were  upon  the  hu 
Pinhincha,  one  of  toe  Ajides  chain,  and  Lhn   >i 
behind  then),  each  aaw  hU  own  shadow  distinctly  pt' 
with  a  gloiia  aurrouuding   the   huad.     The  auithetia  coim.-.^^ 
of  three  coucrntrie  circles  of  a  lively  colour  and  prisuiutic,  ^H 
red  boin^  cxtcmaL 

ruriti-liu,  or  Moek  Suwtt  aro   among   the  mont   beautiful 
of  the  meteors  with  which  we  are  acquainted.     I^ioy  conmirt 
of  hakttand  luminous  arcs,  iotemecting  one  another  in  dtOer 
directioDa  and  studded  with  solar  imaged.     ThfM»  lUicnot 
are  also  due  to  the  action  of  atmo^eric  moisture  on 
of  Ltffht.  ami  areaeeo  in  the  greatest  )>t.Tfectiou  in  ibe  F'o^ 
regions.*  ^m 

rur»«dmtitf,  or  Sft>rk   Uomig,  aro  not  nnromraon ;   ihcy  ^| 
aenble  in  general  chararter  the  preceding,  and  dnubUenM  uwp"'' 
Ihsir  origin  to  the  eame  physical  cause.     Mr.  E.  J.  Lowe,  U 
the  Bei>3tou  Cttmervatoiy,   thus  doacribes  a  vei^-  remarkablo 
halo  with  paraaelenea  seen  by  him  on  November  U,  laiS :— ^ 

*■  It  emttatod  of  a  bvaiitiful  tunu- corona,  10^  in  width,  l^sh-axbihilhr 
faiatbr  tbii  pritmatic  eoloon.  ALm  mi  ordiuuy  liriglit  hab.  or  rircU 
of  X^^affnuUtu,  having  Hut  Moon  (or  its  TCotM;  tail  a  wcodJ  --t 

cird^rar  tM  rteantie  to  allow  of  ita  Mug  aU  mmi  at  one*,  o.'  -ro 

InUn  N.W.  RlTlnn  ttw  ap|waninc«or  an  inrrrfctt  rainbow.  Thi*  aisle 
Bad  tU  cantn  i;*  ff.W.  of  ih*  tMuth.  whi)«  iu  «i.ntl»^  odn  ptattA 
tbroo^  Um  Moou.  Il  was  «xaetly  ivfi  in  tluaj^i  ,.vi.  tti«  Un- 
pmaiiMi  of  Mug  nneh  luftr.  Thcn-tirrv  aWart'  '•ma.  Tmi 
WW*  •iluat«tl  at  thr  int*rM:ti««i  «f  llw  two  riitlm  •  .  t'.'.t 

Moon  iliorUnDUIIfxrl  and  JwtwUlMBiUwdivlsgrsSi'  W 

and  ■Kth  Ml  th»  Kr>M  '^i«WatB«rtanwrf«*»ft««i  ti„   ., .>  r-.h-r 
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\i* :  aud  lUe  MvenUi  on  Ui«  bitnie  viivk,  a  tliott  di>Uitce  williout  Um 
nuUer  circle  on  the  N.  side.  A  lunar  hnlo,  unA  a  emuU  portiou  o(  tbs 
"wat  circl?,  »«ip  seen  fur  b  diort  ttiiie  l>y  my  iivsi^liirit  at  7  o'clock. 

"Thi*  plicnomenon  WAS  formcil  in  citri,  amt  otvod  ila  tliHa|>pcarAnoo  U> 
bete  cluutlH  tiecuuiin;;  cinvi-uniuli.  Tliu  Icingicnilurv  was  32*2'',  slid  Illo 
t«l  liulb  llicnnoiuct^r  ao-a^.  Tlie  wind,  a  gniUe  litcezi  from  IL,  Die 
rkuJ*  ll<;uitiu^  in  a  S.W.  cutrtut.    At  12  30  «.iu.  (Idlb)  tlie  wiud  Ttatd 

SfBgliN.toN.W."* 
!%0  Jtm>f-it  BorcnUx  is  a  himiuous  plicnotnciicn  Bcea  in  high 
ttidpM  in  both  heniiRpheres,  aini  woiiKl  vfitb-more  pi-opnoty 
ttoriDi'-d  thf  .■liiri'r'^i  Polaris.    It  is,  howorer,  more  couiinonly 
I  of  a«  tilt-  Aurora  fhrenlitt,  or  AMsiralfj^,  according  to  whicn 
lusphert^  is  ri!f(>rr<>J  to.     The  appearauces  pi-c'icntiNl,  consist 
ui  or  rays  of  Light,  of  gToatpr  or  less  iiucusity.  diver- 
iu  every  dipfrlinn  frrrni  a  central  point,  and  which  became 
bl«  in  ihc  Dortllvm  liorizon  soon  after  suiisot.     Frequently 
coufuBcd  iQH.>)i>  of  Light,  of  a  pinkish  hue,  appears,  and  it 
this  that  tho  phenomenon  derives  itfl  nnnie-t 
3e  preciso  physical  cause  of  the  Aurora  Borealis  is  not  yet 
fsctorily  asci-ftaiiiud,    bat  all    the  appearances  connected 
it  arc  cliH^trical;  and    itK  fiinn,  direction,  and  jwttitiaii, 
Bgh    ever  varying,    always  bear  a  marked  relation  to  tlie 
actio    raoridiau    and    poles.       Whatever,  therefore,  be  its 
sical  natnre,  it  is  evident  that  tlie  Ihoatro  of  its  action  is  tiio 
sphere,  and  tliat  the  agent  to  which  the  dovelopmenb  is 
IS  Electricity,  usftociatou,  in  £oiiio  unascertained  manner, 
Torrostrial  Magnetism.    During  the  prevnlence  of  Auroral 
jllw**,  Jfagnetic  needles  aiv  very  gCTierwlIy  Mdyect  to  much 
Ksturbancc — a  fact  first  noticed  by  Halley.     A  copioas  deposi- 
of  dew,  sadden  thaws,  and  Bovrre  galea  in  tlm  Kngli^ 
Hal,  are  also  Hinoug  the  occurrences  which  seem  to  ho  oon- 
with   tho  a]>[>earaiico  of  this  interesting  phenomeuon. 
brilliancy  in   the  light  of  tho  stars  Hituated   in  the 
of  the  display  Ims  bIso  l»een  noticed.     If  the  reader 
i  Im?  in  |>OHsi;.^tiou  of  an  electrical  machine,  he  may  obtain 
ry  satisfactory  represcntatiou  of  tho  Anroni  by  discharging 
Btermittent  supply  ofelectricnty  through  a  portiftlly  cxhauateu 
tube  bent  into  tho  form  of  it  scmi-circlo. 
Anrom  BoreitHs  seems  snbject  to  pcno<lieal  risitationa; 
Blimcs  it  is  scvn  very  frequently,  at  otlicr  times  yrtU-«  paaa 
nthout  any  iipparitiona  being  noticed.     Thus  wo  tind  that 
'  Were  noted  in   tho  scrcnteenth  ccnliirv  ;  at  the  beginning 
eighleentli,  they  reeumnienced,  anrf  lastod  till  about  the 
J  of  that  century,  when  there  was  a  partial  cesi«»tion. 
g  the  last  few  years,  a»  is  well  known,  s*iine  splendid 
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•  Ulter  in  Tic  7V«wi,  Novcntwr  16, 18dU. 
t  Aurora,  the  dawn. 
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Apfafs  luiTe  beeo  witowsed,  wpecaJh?  in  1850.    Besides  tla 

eecnbr nmtion,  tiiere  iMWin  lo  bo  alw  a  mensiul  Tamfaai 

The  rolhnrnw  table,  derirtd  from  a  large  mnnber  of  ncMdOj 

dieplsra,  wnffllastrate  this  point : — 

mm 
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Jb^               -                                                  -SI) 
JatF JJ 
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Mmnbtt 
Ducoabct 


101*0 


Beferring  the  abore  reealu  lo  tbe  fonr  quarters  of  the  yew- 
WB  get  the  IbUowin^  tabtew  The  pancity  ul'  Aurone  dnrii^;  tin 
wimmiT-  mODtbs  is  donbtfeas  partiailjr  to  be  ascribed  to  At 

ibortiwM  of  the  nigbte ; — 

fia  cm 

fipaV<Much,  April,  Ha^  a»« 

Btmaim iJaae,  Juij,  Aagm)     ■  il* 

AatumajScfUmhtr,  Octobtf,  Xovciubvr;  36-3 

Wmler09omi3am,  Juaaij,  FcbnLur)  23-3 

lOiK) 

Tbere  seenu  also  to  bo  a  dianuU  pcriodidty.  BiaT«i< 
nmarks  thai  aaroni  diaj^ys  happen  most  frcqueiitly  abuni 
10  rJi.,  and  rarely  after  4  A.a. 

Uanr  obscnrcra  have  iboa^t  tliat  they  have  Uciini  sounds 
c<&itt«<i  by  Auronfi.      PuwiHy  this  it»  referre*!  ic-  by  V"ii:fpl,^ 
who,  aAcr  deGchUing  the  prudigiet)  ut  CeBBoa^B  death,  says :—  ' 

"  Armonim  •onttum  t«to  G«nn«iiia  ccelo 
AoiUiu"" 

Much  uncertainty  exists  on  this  poiiitj  as  tho  evidence  is  rctTJ 
Bonnicting^. 

The  iiiflnecoQ  of  the  Aororo  ia  prodncing  gaiies  of  win 
BeeuM  to  have  been  first  pninted  rmt  by  onn  John  Winn,  in 
lottor   to    Dr.   Franklin,    dated  Spithead,  August  12,  17^ 
He  savs  :— 

"  1  heliorc  the  obsorvntJon  is  new  that  the  Aurom  Borealis J 
constantly  succeeded  by  litud  southerly  or  south-west  wii 


Cr'ctryiciL  lib.  1.  lint  473. 
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"'''''  ''■■•'•  '"''V  weatlierand  i*mall  rain:  I  tiiink  I  am  war- 
nciia',  to  say,  conaljinrlv;  for,  in  twciit}*- three 
u^'  L-ui'i'cd  siDco  1  lii'st  iiiodu  the  obseiT&1.ioii, 

nil--  ■    ..nfil. 

"iiaiUaf;  dowa  tho  Knglwh  Clituiiiel,  in  1760,  a  f«w  days 
bijbra  the  nuttiinnal  miiiuux,  wo  had  a  romarkably  bright  and 
mid  Aurora  tho  whoiu  iii^'ht.  In-shore,  the  wiud  was  8ui> 
kaang  botwecu  N.N.W.  und  K.W. ;  and  farther  out,  W.N.W. 
Desipous  of  beuetiting'  by  the  land  wind,  and  also  of  takiuff 
uhwiti^r  of  an  carUur  ebb  lide,  I  dispensed  vriih  (ho  go<jd  uld 
Okrino  odnf^r,  rnvcr  to  approftch  too  U6Ai'  a  weather-shore, 
Ut  if,  should  prove  a  leo-shoru;  and  by  abort  tacks  clang  closo 
nloog  the  Kiigjitnh  coast.  Next  day  the  wind  vocrcd  to  the  S.W., 
■d  aoan  after  H.S.W.,  and  sornctimea  S.  Wo  were  then  in 
ibt  dattgerous  bay  between  Portland  and  the  Start  Point,  and 
tWTted  s  prcnsing  sail,  with  hopes  of  reaching  Toi'hay  before 
Ark;  but  night  fell  upon  ua  witU  thit-k  haze  luid  Biiiall  rain, 
iuomnch  that  wc  could  not  have  seen  tho  land  the  distunco  of 
lahip's  length.  The  gale  now  increased  to  a  storm  ;  nothing 
nroaiiK-d  but  to  endeavour  to  keep  off  llio  shore  till  the  wind 
thoiiIJ  t'huuge.  Luckily  our  sliip  whs  a  stout  one,  and  well 
nggtd. 

"  Since  T  have  made  thin  observation,  I  have  got  ont  of  the 
Channel,  when  other  men  as  alert  and  in  foater  ahipg,  butunap- 

iinM>d  of  thi-t  circumstance,  have  not  only  been  driven  bock, 
lat  with  tliflicnlty  eacajK'd  slupwreck."* 
Colonel  Capper  remarks  : — 

"  An  it  appear-!  that  t>u  all  such  occasions  the  current  of  air 

MHOS  in  n  ihrvction  diiiiiR^trieully  upposito  to  that  wheii!  thu 

Bwteor  appears,  it  seeius  probable  that  tho  Aurora  Borcalis  ia 

".'d  by  the  ascent  of  a  considerable  (guuntity  of  electric  Auld  in 

■  lip.  rior  regions  of  the  atrnoapherc  to  tho  N.  and  N.K.,  where, 

-    I  I -Titly,  It  canses  a  body  of  nir  near  the  earth  to  ascend* 

'■-■•■   ,1     iipthemirrent  of  oir  will  rush  from    tho  opposite  point 

■    111     j.  the  vacuum,  and  thna  may  prodneo  tho  southerly  galc8 

i»hieb  «ucce«d  to  tho  Aurora  Bore«lif^,  Ac." 

The  earliest  notice  wc  |x>8se8a  of  tho  Aurum  iii  to  be  found  In 

10  wriimgs  of  Aristotle.     Other  classical  writers  also  allude  to 

111  ir»71,  in  the  reign  of  Qneon  Elizalwth,  there  was  a  fine 

ilay  eecu  in  tliia  couutiy,  which  Htow  thus  desciibes  : — 


'  the  (oarlxath  of  NooMabcr  being  Suu<I»y,  abont  mWaight following, 

"  .  ktraugcimprfwione  of  fire  and  flnioake  irere  scene  in  tli«  t^yn,  ti> 

«!•  fuorlli  of  »  >ii>ick  flouile  in  tlie  NorLli  townrdt  Iho  Sonth,  wliicli 

tinned  tU  llie  next  iiiorniuL'  tlmt  tt  was  ds^vligliU      The  nest  night 

fullQifitlg,  the  heaueiu  from  all  parts  •lid  bmhw  to  barn«  mameiloua 

•  PM.  TraM.  roh  bar.  v  J»0'    1*74. 
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fopuuut  bciEifcE  Krrirw. 


iBfHajilv,  nni  auer  our  luatls  the  flames  from  Uib  liorisaii  mund  ftboir 
t»iii;;  Ji^  iDcef?,  30<l  thcie  doabl*  «(ul  rollc  vn«  in  aiioUur,  u  if  it  luJ| 
teue  a  clfare  funutv."* 

In  1575,  tbe  Aurora  Bomilis  was  (^cii  in  HoDand,  ndj 
Cornelius  Gemuiaj  of  Ihe  Uuivertiity  of  Luuvame,  says: — 

"  Th«  form  nf  the  duuna  of  6ept«u»l)er  28  following,  imtnc<Knlrfr  iftfrj 
flUlMrt,  wu,iD<lenl,  leaadnadful,  but  still  inurL*  •.'vtifuseJ  and  vftriou8[thu| 
a  prvvious  dbpUjr  wliidi  occurred  io  Uie  uiue  jrcar],  for  in  it  was  Men  tl 
gnat  tnnay  'bngbl  nrcbes,  uat  gf  wlildi  Kiwlually  i*«)eO  •pesr«.citi«,wilu 
lotriis  aiia  >nen  in  htitile  amy  ;  aft«r  tliat  th«K  were  cxcursioRS  of  n;il 
evrrj  waj  ;  wares  of  L-|oa<l»,  and  battln  ututuall^v  purbuvd  ami  flc<l|  nil 
wheeling  round  in  a  lurpriMtig  luaaner."  ' 

Thoro  is  Btrong   reason   to  believe   that   the  Anrotft  bl 
beoomo  murh  mnimoner  in  Eiirnjie  than  it  formerly  used  toli^j 
awl  has  coiTCspnndingly  diiniiiislK^I    in   the  noillifrn  part*  of 
Afiia,  as  Von   Wrnngcl  was  informed  by   the   native?.    ~ 
Shetlanders   speak   of   the  Anrora   as  the  "  Merry.daiuvB.' 
Tlio  ancients,  uiiion{;yt  othor  appellations,  called  it  the  "Cb 
Saltans"  {U;incing  Goat).     The  wild  Indian  savage  views  lu 
ihc  spirtlj^  (if  Ills  fiirerather.s  roaming'  through  the  realinaalwvu 
"  Flying  drngons,  hostile  anniej^,  and  other  «igns  and  pnidigtn 
have  been  traced  by  the  superstitious  in  the  Uooilif  fjiU 
baruing  Rpeors   of   the   AiuHira,   no  tUiTicnlty  being  found  ii 
turcommodating  the  inod«t  of  celestial  warfare  to  the  ideoB 
the  beholdei"s  and  tJiu  times." 


*  Anuidt.  Fol.  LonJgn,  163f. 


2^^ 


MISCELLANEA. 


fllE  PJtOt;RKSS  OF  SCIK.NCK  SCHOOLS  AND  CLASSES; 

WITK  HINTS  rOR  THEIR  FORMATION. 

nr  TUB  KPiTon. 

TWO  tocidraU  ijATB  iKciu-ivil  siavfl  Um  |>ublivalii>ti  of  our  lut 
nnmber,  wliidi  cskiliit  in  Htiiking  contrast  Uie  prrsent  comlilion  of 
tt>  Iwd  (,-r«slest  iiurionson  tlic  globe.  Unc  cf  tli«(>o  evciiU  wuJt  of  vut 
^BpciHaDcc  ;  It  look  tlic  worlil  by  iniri>ritK!,  and  wu  m  engetly  convaaaed 
bjrnws  of  every  i-abk  and  nation,  aa  tbougli  it  Iiml  bveii  »  itefrnt  or 
'Ktory  wliicb  iJrciiltd  tliii  f»lr  of  «uinv  greitl  i-in|iirr.  Tlw  oHier  w»»  bot 
af  iilUr  moiiK'Qt  in  the  political  wgrM  ;  it  barely  terveil  to  interest  Tor  tin 
^nr,  wax  ilurtug  Ibe  inactivity  of  a  j>urlInnK'iitary  ret:es«,  and  the  report 
i'  Itf  iKcarrcnce  hardly  extended  hcycnd  the  ata-girt  Bliarcs  of  Britain, 

TIm  firot  was  the  |)rf»cntalion,  by  the  French  Minister  of  Finance,  of 
ihit  aMmorablr  balancv-slicct  whicli  sliowtd  Die  nation  that,  in  conte<]uenc« 
■f  k*  eccCMTc  ctpendituro  for  militiu-y  utiil  nuvul  i)urpoK»,  it  was  tn 
it^bt  f«Tty  millions  of  pounds  beyond  its  lawtno  ;  whilst  llif  ncond  wiw 
uollittig  more  than  the  visit  to  Liverpool   of  tht-  K-nijlisli  Chancellor  of  the 
Gsfheqatt,  in  company  with  his  noble  cdlMgiic  at  the  Itead  of  the 
^^ncational  Depitrlnient  of  the  Stale,  to  inatignratc  a  new  School  of 
fictencv,— a  public  intimation  that,  nolwiChMaiiding  the  calls  vrhicb  hod  been 
iuad«  upon  the  Tioottury  to  enable  (lie  nation,  if  nenl  )h>,  to  vope  witli  a 
bclEiooH  ally,  the  Chaacellor  liad  in  hia  co6erB  enough  and  to  «pan> ;  and 
ODuld  afford  any  nasonahic  lum  that  might  be  rc<iiiired  for   dlRiinng 
hhJuI  information  atnonsst  the  people. 
If  tbeatlvvo  ineiilents  afTord  any  political  lessonc,  ihey  miiBt  ht-  left  to 
W  conaidvrntion  of  Btalrsmon,  onr  business  being  only  with  the  flci«>ntific 
and  cdncntiuunl  brjitiiig  of  llie  our  last  raferrcd  to ;  and  with  this  it  ii  our 
tntratiun  Id  d«3tl  in  the  j>r<.-»(.-nt  juipcr. 
The  more  we  eunBider  lliat  great  movement,  of  which  tl»c  mtinipring  is 
[jc  Seieoce  and  Art  Dep-trlnieDt  of  the  Committee  of  Council  on  iCdnca- 
>n,«nd  which  is  eo  young  that  it  hoi   not  yel  rccc>vul   a  name — thai 
laliunal  iwovrment  In  scimrp,— tlie  more  completely  are  we  convinced  that 
It  ia  one  which  will  ndil  f;rcatly  tu  tlie  welfare  and  tiappiucsa  of  uurfdlow- 
juulrymnt,  luid  Ibat  it  will  be  the  means  of  afturiling  remnneratirc  ad 
u  deratiuR  omploymfot  lo   men    and   women    in   every  clan   of 
i«y. 

Our  ]a»t  brief  srtieic  on  the  tul<ject  callrd  forth  inquiries  from  wfaicb 
r«  feel  aimured  that  if  the  details  of  lUo  scheme,  nay,  if  its  exUteocf, 
i«  irott  Kvncrally  known  thn>u{;hout  the  country,  It  would  jire  Ha 


impetus  io  the  labours  «f  ttachfirs  ood  »tu<luiU^  such  u  tli«  faumlmi 
the  fictieine  never  anUci]<«t«(l :  for  then  are oo Uniite  to  tlw  (ood  wurkl 
U  might  ori^nate  and  aocom|iliiih. 

Let  it  be  our  endoorour,  then,  to  ^w  to  it  that  patiDdt/  whkk 
eonsider  M  d«vraU«,  and  to  Indicate  the  mode  in  wbich  those  vho  hui\ 
ootyvt  Imcd  made  sc<ia*int«d  with  it*  rxiaUnw  mttjr  loiiiripala  in  inl 
adraittagot. 

"  The  Departnunt  of  Scieoct  ami  Art  is  now  the  conatiliitfd  Wichiner] 

for  giving  State  idd  to  ocrtAin  bttnrhes  of  InstrucUoa  in  Art,  ud  iij 

eertain definite  subjects  of  Scienoe."* 

TbiM  mbjwte  are  :— 

I.  G«anie4rical  DrawLag,  dtc. 
II.  Uechanical  Physics, 
lit.  Expeiimental  Physics. 
IV.  Chemistry. 
V.  Geology,  Blineralogy,  kc. 
VJ.  7A>o\ogT. 
Vir.  UoUny. 
VULaad  IX.  Navigation,  Nautical  Aslronomy,  Physical 
Geography  ; 

and  tbc  State  grants  pecuniary  aid  to  itacherf  who  havo  pajiwd  u  a- 
amination  in  thvw  branches  of  Svlencc  al  South  Keneiugton,  anil  iu" 
obtained  a  certificate  of  competency^  se  well  as  valuable  and  hoao«nbk 
prixeij  (elegantly  bound  book»,  medals,  Ac),  lo  ancceseful  tiuifntt, 
ffbattwever  manner  they  may  liar*  bwii  educated, — that  is  to  »»y,wh(tl 
by  cvrtifieated  or  uncM^lficatiKl  teichen,  or  by  idf-tnlUon.  The  sill 
ccrLi&catt.tl  tcachi-n  uonslsta  of  "  certificate  alloiranccs,"  and  "  paymta 
on  rceulte,"  .Lhc  first-nnm^d  Iveiiig  a  sum  of  money  fur  each  fD{u 
taught  (up  to  a  certain  nunibi'r) ;  and  the  second,  n  further  lum  for  em? 
pupil  who  obtalnj!  h  prize,  the  amount  being  rcguUtcd  by  the  nalun  »f 
the  priM,  let,  2nd,  or  3r«l  clitws  and  limited  only  by  tlie  teaelii 
capabilities  of  tlia  miixter,  and  the  nuint>«rs  and  tnduatry  of  the  iito<] 

The  prizes  of  ihu  lasL-nuuied,  known  an  "Queeii*8  Pri««,"  couwt' 
tb«  tvieutific  works  of  Owen,  Faradny,  Lyell,  Tyndall,  Carpenter,  Ac.,« 
tho  more  popular  ones  of  Gossc,  Darwin,  Ilymer  Jones,  Lardn«r,  ninl 
others  ;  and  besides  the«c  tlicy  may,  )iy  givntvr  o-sjiiduity,  obtain  "  Q,atea'i 
MedalS)"  of  gold,  *ilvi!r,  or  bronKe. 

We  cannot  enter  farther  into  details,  luid  muft  conclude  this  portion  of 
oui  subject  by  slating  that  the  examination  of  ttachm  takes  place  annitJilljr 
at  tho  South  Kensington  Maaeuin,  London,  about  the  middle  of  NoTeuibcr. 
Uie  Stato  defraying  tho  travelling  expenses  (including  «oit  of  living  Iq 

"  Thin  extract  lb  from  a  lecture  delivered  at  the  South  Kensington 
MuMUin,  February  ^,  I8til,Iiy  Captain  IX.nclly,  \K.V^,  Inspector  of  SdeiW 
"(hi  the  Promt-tion  of  Science  InHlrortion.  by  the  DepartlMBt  of  8cien« 
and  Art." — Ilmaybo  obtained  by  applying  to  Henry  Cole,  lv»<]«CJ^ 
SMretwry  of  tbe    Sdanoa  and  Art  D^ttnuni;,  South  KensinBtoa'- 

t  Aa  nnrds  tin;  income  to  he  derived  by  tonchera  from  GvytmafS^ 
jpuMt  vrel>cltoYO  that  it  ranges  from  £20  to  £IV>. 
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.on)  of  c«n<lt<lxt«s ;  bikI  t)w  exHitiination  of  student*  is  held  in  tb« 
of  May  in  the  locftlity  in  whkh  Uie  tchool  or  cIkm  may  bo  Mtab- 
Ttivrc  also  nt/-(an^A4  ttadtnU,  or  such  ns  have  been  tsnglit  bj 
B«nificat«d  ipncheTH,  liavc  tlic  sahio  pririlogc  of  competing  for  priie*  as 
udi'BtA  cdaciil«<l  in  tlio  Sdcnce  school.* 

Ltt  tis  now  gUnco  cursurily  at  a  f«vr  of  the  rv«alts  of  this  aidatancc 
rutod  bjr  tli«  State  towatds  promoting  instruction  in  Science. 
Iwt  March  there  exl)te<l  thirty  scliools  and  claBsea  iu  England  and 
eelknd,+  and  others  have  ainca  bseu  started,  or  are  In  procos  of  fwiM- 
Thcrc  were  1 1 1  certtHeated  teaebers  in  Great  Britain  ;  and  beridca 
many  tutors  not  holding  Gotemment  certificntes  prepared  their 
ipil>forlbe  Science  K?carain»tionB;  sevenJ  »tud<-nt»,  too,  were  succewftil 
abtalning  prizes  at  the  Hay  Exainiuations  who#  »cieatilic  kuon-lcdgo 
the  mult  of  home-cnllure,  without  any  artificial  tuition. 
Il  irill  be  very  encouraging  to  young  persons  of  both  isexcs,  who  may  be 
lctiiat«d  by  the  laudable  dcuro  to  sfrcurc  honourable  rewards  as  the  remit 
if  lutful  employment  of  their  leisure  time,  to  know  that  these  **aetf- 
1m^"  itudmnU  have  bi^eii  amongst  the  moat  lueceaafai  in  obtaiuiuit 
Mr.  F.  W.  Rudler,  of  T^ntdvn,  for  exaraple,  having  carried  o<f  tlu^ 
U  niedal,  and  Mr.  George  Tindall,  of  Iluddersfield,  ODO  of  the  stlYcr 
kdtkfor  physiology  at  the  exainliiation  lust  May. 
Hie  list  <d  prlEe-holiIere  also  includes  many  of  the  fair  acx,  but  so  far 
n  do  not  find  one  fiMnate  teacher.  One  of  the  probable  caubm  of  this 
favninitAnce  fto  which  wc  referred  in  our  lajt),  is  th«  obscooe  of  auy 
?c  lo  female  teachen  In  the  "  Oir«otory,"  In  which  the  male  pronoun 
loTariably  citiptoyed  in  speaking  of  the  taaohen;  but  a  BttU  mora 
^mtaat  oiy  will  be  found  in  the  dlfficultlea  that  are  presented  to  young 
DUts  of  the  other  sex  who  may  de«re  to  attend  tlie  examination  in  Ihe 
i« — we  rofar  to  the  beaitation  wbii-h  must  necessarily  h<\  fi-lt  by 
^rU  to  traTel  alone,  »rfimrf-r/aw,J  in  winter,  anJ  stay  i*-itlioiil 
□  In  L-juJoq  (lurlnu;  the  exauiiiiatlun.  Perhaps  those  who  haw 
prujei-ted  the  ecliemo  may  dovm  tiiis  matter  worthy  of  their  con- 
lion,  and  may  prnride  a  safe  asylum  for  such  female  candidates  as 
to  amil  thnnMlves  of  the  advantages  offered  by  the  State.  It  la  a 
t  which  mttat  recommend  itself  warmly  to  all  who  lake  an  interest 
the  erapto^'mrnt  uf  women  ;  and  if  means  could  be  dcrlsed  to  a<lmll 
to  the  priTilc^es  of  teacben,  the  number  of  ttudents  of  the  same  sex 
be  materially  incKu^ed. 

the  Yorious  sclioola  tlmt  have  been  eetabliahed,  we  know  of 

has  b<eD  more  snccesefnt,  und^r  unfavourable  elreumstancca, 

oneat  Banbun.'.     It  was  opened  early  iu  the  present  year,  there 


'   Viir  detailed  iuformalion  on  tLis  subject,  we  refer  our  reailen  to  the 

Directory  "  of  thi-  S<ii  nc<:and  Art  Department,  South  Keiislngtoii,  which 
l»y  be  obtained  (urioe  tx/.)  by  applying,  or  writing,  to  the  Secretary  of 

*  DejMftment,  Henry  Cole,  Ks(|.,  C.II. 

t  W«  hare  no  doubt  that  the  tune  is  not  £ar  distant  whan  lltero  will  bo 
da  namber  in  such  plaoea  as  Liverpool,  Hancheet«r,  Ac.,  to  say  nothing 
\  tfas  metrupolis,  iu  wlileh  seven  are  already  ettabliahed. 

}  Tlw  Stata  only  allows  the  second-class  fore. 
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nol  bciiig  A  cpi'Uru-aUil  t«ai:lier  reu(l«nt  in  tlie  town  at  thv  tiiuc,  wiHJ 
perveiTit  by  a  i-e|>uit  lat«ty  issued,  l4ial,  ul  the  cxamtiiAtioa  helJbitbj 
Bchool  luL  June,  tUivty-llil-cc  out  of  thirty- eisM  sludenU  |«»»«d  iu  l*;- 
ftlology;  of  Uiese  twcnt.v-eiglit  obUiiied  "tiueeu'a  l*riae»"  (ini:loilii(| 
JoiuM  Siiiiirtanil  Charle«  Taylor,  to  whom  hi-uuxc  lueUuls  were  au-uiMfJ 
oni]  out  of  twenty-four  studenta  ia  xoology,  eleven  puecd  the  euauM-j 
tion,  ami  thrw  ii«cnrcd  [iriice*. 

All  these  young  men  owe  thdr  mucccm  and  imjiruvcd  tulturt  to  thcj 
|>hUiLnthropicoxerlWus of  Mr.  J.  U.  Deak',  b  memWr  of  tli«  conmiUlxrf 
tiie  HcLuo),  who  undertook  thv  U»k   of  iuatmcting  tlicm  willwnt  u; 
proepoct  of  pecuniar}-  reniuncratton  ;  and  also  to  the  zeal  aad  encrjQ-  ri  { 
Mr.  Jamrs    CA[Il>ury,    tlie  »ecretary,  and  one  of  the  origuutvrs  of  Ihil 
Ecliool. 

A  Mconil  branch  of  Science  luu  be«n  added, — a  cUu  In  duKikUtry  Mj  | 
now  (;rAtuitouAly   und   murihily    cDiiduL-tml  hy   ilr.  J.   li.   De*>lev,* 
unalytirni  c1ii.-i»i"t  in    tliv  town,  wlio  has  placed  hi*  iKbornlory  ol 
diirpoeal  of  the  studi'mii  for  the  purpou*. 

In  connection  niih  th«  Bauhury  Inhtitulion  wo  tnwA.  not  oiait 
mention  of  Dr.  AclanJ,  of  0.tfoi'd,  who  has  taken  a  deep  inlMVBt  ill 
fonnation  «nd  in  llie  movement  genpratly. 

Anotli»  thriving  hltle  institution  is  the  Science  School  at  Wlgu,  < 
claaaea  arc  Gstslfliolicd  under  the  direction  of  Mr.  K.  H.  fiirlkCnltt*! 
teacher.  Tliis  gentlemau  held,  licfure  NovtinlxT  la»l,  no  loMlhauj 
Gureniuieiit  ci>rtificate«  vt  tli«  first-claKi,  iii  physics,  Reolog;',  ftc, 
two  of  the  sKoud-cljBs  in  chemi^tr^-,  &c.t  Our  readcn  will  not  bet 
prised  to  hear  thnt  the  pupils  of  so  proficient  a  teacher  were  nU  BuecaiAl 
at  the  huit  exninination,  nona  having  entirely  failed,  eighteen  iMtiif 
obtained  "  Queen's  Prizes,''  and  two,  mlver  ni«d»b.  Mr.  BtrkenheiJit 
now  also  installed  as  Lecturer  on  Geology  at  the  Liverpool  School  o( 
Science.  At  Wigan,  IIm  inrtitution  owe*  Ita  pnwperity  in  a  great  meawn 
to  Uie  active  T.ea.i  of  tlie  Itev.  T.  F.  Ferjie,  the  incumbent  of  luee,  nor 
that  town. 

At  Liverpool,  a  schtwl  tiaa  been  established,  as  already  suted,  undet  tin 
most  fttTourable  aUfl[mKa,  aad  wc  have  vetj-  goo<l  grouncbi  for  exp*rtiii| 
Uiat  it  will  pnive  a  succe-^aful  an.l  Ihiiving  iiwtitution.  Theactiv*inipp«t 
and  syuipatliy  of  the  ImtA  Pmident  of  tlie  Council,  the  bead  of  tbt 
Edacfltional  Department  of  tlie  State,  seconded  by  the  elo.|uen«  of  U» 
Clwncelloi-  of  the  F.xclienuer,  and  of  oUicr  eminent  men,  could  not  fail  to 
impi-caa  all  cUwe*  of  pei-soiw  with  the  importance  of  the  moremont,  an! 
to  ejilist  their  wanncBt  Bympnthleii ;  whilst  the  munificence  of  Buch  men  « 
Mr.  William  Brown,  Mr.  GrsTCs  the  late  Mayor,  Ihe  rreaideiit  of  the 
Britinh  AMoeiation,  and  other  gentlemen  resident  in  th«  town  and  asijli- 
Wurhood,  has  rendered  permanent  tlmt  which  might,  without  such  aid, 
have  been  but  a  temporary  boon  to  the  iniporUnt  town  of  LiverpooL 
Echool  coimncnced  its  opemtions  early  in  Deccnilwr,  with  alioni  1^ 
Bludeut*  (including  many  pupil-teacliera  who  have  free  admisMoa  ta  < 


*  Since  this  arlicl*  waa  written,  Mr.  Beesley  lias  token  a  fint-cr 
t  U«  now  holds  nine  firat  and  two  tecond-da&s  eertiftcolce. 
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lMm).li(mi)MalwBttwiMtliAt  nnmbcr  of  pcnons  of  bMh  wxea,  atul 
irvn  tmia  twty  nrkAe  of  »oci«ty,  who  ttaJ  become  subwriliera,  •ith'/T 
lucul  or  to  Uie  coune  on  gwAof^y,  and  who  are  regular  aUendantv  at  llw 
Iftiana.  Thvre  arv  now  ia  tbJa  icliool,  oloti-leotUKs  Ooltvere-l  on  geology, 
niMnlocy.  xoolo^y,  nnd  )ratany. 

h  mtBt  not  be  «ij)])0!>m]  Umt  the  »I«et1on  of  these  few  ein!i'i«ntlr  mae- 
Awaftil  inMilatioTU  hua  b««n  an  inridioua  one  ;  for  although  wt  havt  clios«a 
(1km»  with  th<i  operation  of  wtiicli  we  arc  th<f  liott  ac<]naiiit«il,  to  illustnt* 
tlw  iwoftri'm of  the  morctnoiit,  w«  Iwlipve  thai  nearly  ev^ry  claw  nhidibaa 
bfcn  cataMiglieil  has  h«en  att«n(]e>i  with  n  success  mort  or  leva  marked; 
and  wff  aliati  now  cuDcIiide Uicso obwrvatloiis  with  a  f«w  hints  to  IhoK  who 
are  iibic  aud  willing  to  lend  their  coMipcration  in  the  gooH  eauH. 

Fint»  then,  wo  inay  nicntion,  that  the  State  rcqnin-s  that  a  proper  room, 

with  firinc;  end  lighting,  b«providedfor  theroct^ptionof  tliodaM  toix>Mitab> 

iiahrJ,  iut<l  Llikt  a  Cuimiiillc<!  W  furnt^l  for  thu  piiriiosc  of  takinit  charge 

of  tli9  dia«{r«m9  ami  spparalns,  of  which    Goremmeiit  ilefray»  half  the 

coat.     It  18  hardly  neresaary  to  snggrel  thai  lh«  boat  course  whi<'h  ciui  bo 

«<lopted  \rlth  regard  to  the  Hrst-nanicd  stipulation,  is  tlmt  Ihe  **Sciene« 

School  "  or  olaas  should  tw  <-»ta)iltAhod  In  eonneclion  with  some  alr«idy 

muating  iuttliCiitHtti,  ituch  as  a  Mechauioa*  In»(itut<>,  Lil^rary,  or  Mutual 

LJmproTenient  Society,  or  Public  School.     With   respect  to  the  Committee, 

Jit  will  Im[>  fonnd  thni  the  State  rc^iuires  at  least  &va  nionilH  iv,  one  of  whom 

iBiBst  1m  the  Mayor,  Alderman,  or  u  ML-mli«r  of  Iha  Town  Couaril.  or  a 

I  Ji€n»n  who  i«  at  llw  hvad  of  a  Gramniar  Srhool  or  other  Public  Srhool. 

I'ntia  is  rvLuly  managed,  for  the  dilliculty  is  not  to  find  men  of  position  who 

^wil]  lend  tlieit  namfS,  but  sueh  p«r«oni  as  will  give  lh«ir  titat  fur  the  work. 

If  the  movetnent  ori^nntts  with  a  teacher  who  de.iirea  to  &tart  n  class. 

Illie  dutie«  of  the  Committee  are  nominal,  as  they  merely  act  as  a  mt-dium 

lliy   whirli    the  State    can    recognife    and    reward  his  labours ;   hut  Iti 

iluwiu,  where  there  are  to  be  aerersj  teachers  or  lectiiren  ]wid  by  a 

Miit*   of  Mansf^ment,  the  orij^inntont  must  proceed    precisely  as 

{h  (hey  were  establishing  n  Mechanical  Inatilultoii,  first  raiding  a 

■■ftU  fund  to  defray  prcUmtuary  osprn.-;e9,   and   then  Becking  the  oo- 

Qpantinn  of  fieiillemcn  to  act  oa  tenehcrn  (certificated  or  othenviie)  in  the 

jehosL.     The  Mayor  (for  the  time  l>eing)  should  he  indtie«-J,  if  po^ilile, 

toad  as  tltc  nominal  (-resident,  and  a  connection  formed  with  (he  Town 

OMBncU  (a  precaution  ii>?ci-»utry  to  pnnrcnt  tlw    institution  from  degenem- 

^b  Hag  litto  a  pulitii-al  or  seetunau  establishment},  bo  llml  the  sdiool  may  be 

^Km  noopiiicd  mrdiuui  of  instruction  for  all  classes  aiid  denominations. 

^1     W«  believe  tliat  wtivn  such  nieomrcs  ar«  takiii  U  will  be  found  that 

^H  the  •clioul  will  W   maintained,  to  some  extent,  by  the  dwiations  and 

H  snl'scriptbini  of  pemnH  who  will  he  merely  honorary-  mcmbcra,  and  Uwill 

^B  tllvn  be  for  the  Committee  to  secure  the    atlcndanri^   of  the  industrial 

V  cImm  by  odmiltint:  tliem  at  the  lownl  ponlblo  charge.     Piipihteaehi-rs 

IB  Mhoobi  nndcr  inspection  alioald  be  admitted  frvc  (fur  it  mn<it  not  be 

fargatUn  that  it  k  for  the  education  of  those  who  are  unable  t»  pay  for 

tultivo,  that  the  State  oRiardn  ib  aid),  nnd  u-ochera  In  scfaoola,  aa  well  as 

the  "industrial  classes  "sliould  Itr  admitted  at  a  low   cb»rg»,    *'ot  gra- 

(ultouvly,  or  Ihay  will  not  value  the  iiiMruction. 
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The  gT«at  obj«ct  to  be  kept  in  view  in  a  Urg«  acbool,  KbanU  be  to  tnb 
Uaebcn  who  will  mbaeqtienUjr evtAlilisli  clusrs  in  variouk  puta of  tlie  low;  | 
and  it  U  hislily  ilctinble  that  th«  iiutitation  should  be  in  clow  praziadtf 
to  a  Diuwum  and  library,  so  that  the  studsaU  laay  tlure  find  tUiuah- 
tire  specimens  of  tlio  %'arioi»  objectfl  upon  which  leoturee  ar«  lUlivenJ  ii 
Uw  •clioul,  and  works  of  reference  to  be  ooruolted  aa  the  oecaaion  requim. 
Under  all  cirrunutancM,  w«  believe  thnt  Uie  State  ada|>ta  it«  modttfl 
extvndin;  aid  to  the  want«,  and  as  mnch  ab  povnble  to  the  desim,  >f  tl«j 
district  in  whieh  tlie  vSbrt  I*  b«iiig  uude,  and  it  ia  alwaj^i  gUd  to  Hndt] 
d«Us*te  from  London  to  aid  tli<>  projectors  with  adriee  ud  iafonnatlo& 

Up  to  tlie  prawnt  time  claaMe  hare  been  (atabUahed,  chieHjr  in  aoill ' 
town*;  wliibl  they  exist  in  such  plaoea  aa  I>edhan),  SlaiUiwaiUi,  Sloo^ 
■ml  Accriogbon,  and  there  are  echoola  in  towne  like  Banlmry  and  Vi|u, 
w»  do  not  even  Gtid  rJa««$  in  such  plac«s  as  Leeds  aad  Uoll,  when  Iki 
meani  of  importing  iostniotion  would  be  so  easily  procunkble,  and  h , 
HancfaMter  and  Btnolngliam  the  MBuncnccmoit  has  only  jtut  beu  t 
by  eitterpriiing  iodindnal  tMohen ;  hot  there  are  a«  yet  no 
public  M^oola.* 

We  would  SoAlly  draw  public  att«nli>on  to  the  fact  that  tliia  wmtami 
ta  Mp«eially  di-eervini;  of  th«  unconrii^ement  of  the  niitUtU  disMMfia' 
wUbi  Itit  oateaiible  f^  to  a  preat  extent,  iu  real  objeot  is  to  elciralt  lb  I 
intellectual  oondiUon  W  the  uioasoa,  it  is  opeoinjf  oat  to  the  pocctr  ht 
moM  intelligent  memvn  of  the  middle  cluses  such  a  field  aa  has  bertl 
yH  be«D  prea«Dt«d  for  lionourabK  inUUectual.  aud  at  tba  luio  tin»  naa> 
nenlire  anploynuat.t 

ilsny  a  poor,  hard-working  profoMional  man,  or  clerk,  will  have  w 
opportunity  uf  adding  to  his  limited  income  by  c^tahlUhirii;  n  S<-iei>c*'  CtiM, 
and  that  Um  without  interfering  v^-ith  his  ordinary  avocutiuns ;  and,  by  t)» 
sam*  means,  many  a  respectable  and  inteUtgeot  girl  may  lie  iBrfd 
niaery  and  starvation ! 

We  hope  Uie  good  work  will  prosper,  and  aliall  b«  happy  at  alt 
lend  it  our  heMiy  cQ-o|>eiation, 


*  A  Mmmaniration  received  ftom  Wm.  Fairb«Ini.  Esq.,  of  THinrfmitff. 
leads  OS  to  expect  that  n  Mhool  will  shortly  be  ektabliglied  there  ;  aud  vim 
we  mention  Umt  the  President  of  tlie  Britisli  Association  in  llkt-ly  (o  ba 
the  iiriino  mover,  it  is  nec<lless  to  add  tlint,  if  nndcrtaket),  the  gnlerniise 
will  lie  *iire  of  succesB, 

tTo  show  that  this  otatement  ia  foanded  on  fact,  we  mav  mention,  thai 
whan  an  aniataat  secretary  was  required  for  the  Lif  erpool  Sc  hool  of  Sdewt, 
WhoMdaUeanMeaeitated  his  attendance  two  evenings  weekly,  tJi«  mUty 
offWM  b«lng£80,th«ivwere  about  400  applicanU  for  Uie  post-  Ma«yw»re 
aoboolmjuten,  teachers,  (ind  a^utlemen  wtablished  in  aome  honourable  iirw- 
feauan,  who  wem  dt-nirous  of  iiicrciminj;  their  incomes. 

If  tliose  persona  hitd  Wen  proficif^nt  in  any  one  liranrh  of  science,  llirr 
mjgt^haTe  earned  foor  or  five  times  tlw  amount  oflimd,  by  sncccseni'l 
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Tn Urge  amount  of  Bp»c*  wliioh  we  IiftvndMinwi  (1  iwMSMry  to  »ppro- 
fsslt  U  lh»  tiitiMirtiiiit  anbject  of  Sc-ieuco  Scliooli,  tUovt  lu  Ui  ilt>  Ultl« 
iMttkn  tOKknowUdiTfi  tlit  foUowing  RcporU,  &c.:— 

Tit  Hy^an  Mtehaniaf  Iiutittaion  comprises  &  library,  n«uitroon),  t>T«n> 
lajduiM,  minEng  ant!  meclianical  (scienou)  hcUooI,  gymnaMum,  Bin^ng 
•b%  "  Society  uf  Arta"  class,  ptiMic  rending  and  lectuni,  exctunioni^  a 
(ii»<lab,  antl  a  pnany  nvbgif''l>uok.  It  has  been  in  cxutcBoo  seraa 
pm,  »itd  is  Hopportcd  hy  the  lading  gtntlemen  ia  Wissn  and  tho 
id^AoaHiood. 

fir  Literfool  Ch€tmsU  AsMeiation,  intended  cbiefly  Tur  tii«  imptorf 
unt  of  young  chemurta  and  drnKguts*  apprentices.  It  t-ommrace^  its 
foitlou  la  1654  witli  7S  mtta'btfn  nnd  astociotM,  and  now  num1>cn 
ipvuda  uf  Ibd  mnnlMn. 

Tlo  IrcturM  Kt  all  of  tht  must  iotcrMttngr  and  praciloal  iiatar«,  and  th« 
.  l)knuy  tiontoini  the  moct  important  r»c«iil.  vclentlfic  work*. 

JbMiamplim  Mieroteopieat  Soei«ly.  Ttw  Predd«nt  of  thii  inatttuUon, 
'  Pr.  J.  Bfllar,  nya  ;— 

"Tlw  wcial  aspect  of  our  society  commends  It.    It  la  a  pleasant  way  of 

[  mfing  An  erenfng  where  th«i«  i«  a  scii^ntific  object  of  natnrAl  interest,  and. 

K  ibe  Mine  time,  a  social  gathering  of  many  bninng  the  same  tastes  and 

itJKls,  and,  tlicrrfofc,  the  same  ti^Tupathirs,  Thcanatomy  of  an  insect,  too^ 

kamofv  haruileM  occupation  than  the  ininnte  dlsitectlon  of  a  ncigliboar*! 

Uaral  history.    Tea  and  eofll-v,  jjleasoat  chat  with  tliow  of  like  tastes* 

nd  then  the  table  covei-ed  with  microoeopee  and  the  spccinicus  cicplained 

'V«D*  AQ*!  puml  rouud  for  eavb  luexsmuie.  culUiu:  uut  animuWd  talk  on 

dLJctIs  worthdiseossingjOra  abort  paper  reail  and  iliacuased  on  thesubjeet 

'^'ittmtcd,  are  civilixiiii;.    For  science  is  a  civilizur.     It  ri-fiuc«  tiiu  tastes 

dcYates  the  Uuoiyhtu,  as  it  is  the  search  after  trutli  for  truth's  own 

^    Aud  in  this  age,  when  the  progress  of  the  nation  and  uf  the  world 

IsftsUmaleJ  hy  themoQey-vsliieof  ixports  and  imports (imd  in  this  ajq>ect 

ths  wurid*ii  progrcBB  ia  prodig:ioua  and  annually  increasing),  the  danger 

mast  lie  in  c«tiinatiiig  all  thicifpi  in  n^fenaci^  to  tiiuney  ratbi-r  tlinn  to  troth. 

Kow,  adodoe  ia  a  caunteroctina  force.    It  neither  bnn^  wealth  to  its  tme 

raltiralurs,  Aor  can  wenltli  buy  scientific  tastos  or  KtenUfic  fsnie.    It 

IfdoOBs  to  a  higher  region  than  *  the  di^inf^e.'    It  must  breathe  '  a  purer 

olher,  a  diriner  air.^     And  those  who  arc  engrcwevd  in  coinuivrce  would 

do  well,  for  their  own  content  and  happineM,  by  seeking  in  the 

Jons  of  science  a  complete  change  of  action,  tliougbU  and  feeling. 

il/  tho  eye  service  whicli  the  inicroMoiie  re<iuire«,  trains  the  eye  to 

'  afid  discriminative  obMrraUun,  and  the  hand  to  ilidicAta  uocuracv. 

iMds  on,  if  Used  scientifically,  to  the   improromcnt  of  the  scicntinc 

gw«nt.     The  memory,  the  tnvestigatlon  of  causes,  the  CKlimativn  of  evi- 

,  the  pawer  of  cUsLinguisliinf;  and  of  generalizing  may  \te  called  into 

ivity.    fiut  the  miud  bus  oilier  and  deeper  needs  than  these.    The  senses 

*  (o  U>e  u\«akeniDR  ami  culture  of  dee)>er  powers  iiibvrviit  tn  the  wul 

~^And  till)  mlorDM»|)Q  may  excite  and  ciiltlr&te,  mit  onl.v  the  sense  of 

e,  but  of  ths  beuitiful.     Constsbin,  the  Isndscnpe-pnintcr.  Mid  that, 

.11.-  ..-,.» :..  -r-'iire  was  ugly  :  and  surely  wc  may  aay  the  i^tap 

!ier  tilt  niagnuylng  powent.  the  more  luinulely 

. 1.  ...i^ua,  (he  mai«  beauty  do  we  see.    Eron  iu  the  uii- 

secntlotts,— in  what  look  to  the  unecientific  sys  like  repuUve 
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tlwUh,  in  Uio  rtry  dUorRanialions  wliirli  uluwlv  rain  this  MO^If  hmiU 
Inmtj  the  ini«i-o«(-op«  dincovers  forms  of  tlie  hif[best  g«om«Uwal  Mmanry, 
u  well  uof  tliv  iiiosL  Jelic«t«  beauty.  And  tlii*  liMUtjr  ukd  coasmn&utt 
Itnisli  art)  everywhere,  ami  are  toatiA  fArllier  anil  deeper  M  ourponn 
InfTcane  of  obscmng  tliem.  Ilere,  too,  Rt  every  Bt«p  w*  find  the  limitatiitt 
wf  onr  own  noweni,  »nd  Ihe  illimilable  ilelit  of  nAtwre  ;  the  infiluto  C9M 
trMting  with  our  fiuile,  tcitlihig  hs  *tlie  roorfll  lw«iu  of  •deiicf,— | 
Iminimj;  " 

Matidiattr  Lilcrtutj  n«J  J'hU&Kiphital  .'fiv.'rfy,  Af».7v»Mpi(w/  Arfwa.— 1 
WitU  tht  iwnniiwion  of  lit*  mitlioi-,  we  ic|.riiil  the  fttliowing  pajM-i  "ttlj 
Vwi)ariin*  aiiil  MDiinliuif  Insocts,"  hy  Mr.  Uei-vtoktu  ;  — 

*■  I  hi-rewilli  send  you  a  tiiiccinied.  for  the  inspection  of  the  Mitroiw- 
pical  vMrtiiiii  of  the  LiU-rary  and  PhiloNojihicsl  Socirty,  rcgretlini;  I  bi»»  i 
not  a  dtii>Ucate  to  prcjent  to  the   membent.     Ilavine  seen  aud   piiitIimbIj 
some  nliole  iiu>ect«  muuntt-d  l>y  flume  ^oiitlcm&ii  (unKni^wn  lo  m^  m  l«u* 
tifully,  it  cau«ed  me  to  miiUe  n  series  of  experimeuts.  which  hare  rwelb 
in  pruJu.iug  ttie  9p«ciuicii  before  you.     Althou!{)i  I  have  iit<%untetl  fin 
nmiilwii',  our  unknown  frleiiJ  sttll  konrs  tlie  pnhii.    'I'he  plan  1  h*n4 
adijjjlcd,  aud  wliiiOi  has  bcon  as  yet  tlie  ino»(  »iir(.-rft»ful,  i^  tlie  fMUiwii^:  | 
AAt'r  <li.>Kln>yin);  ihu  iiitHM:ts  iu  Ktilphurio  (-lhiT(ini-tIivIat<d  Win;;  chrajKr}, 
M'a>^li  tlieui  thi'i'ou^'lily  in  a  wUIe-iiecked  )>iitlle  (Iiair-riiliil)  witli  l*ri>srj 
thrfi-  waters  ;  the  delicate  oiii;4  ruqulrv  great  care.    Then  iiuinerw  ihnt 
in  li'iui'I  |iola»li  (or  Itraodiiihi-*!  solution,  wViich  ib  stronger  than  tlte  ttsml 
prcii:iratiiMi).  and  lei  them  nMnaJu  a  loiij^-  or  nhorlcr  tintf.  According  b  . 
their  fexturtt,  Whcniendy  to  remove, put  Lliem one  byonifinto  amiall MOM j 
of  clear  water,  and  with  a  cainel-liair  ])Ciicil  in  eaeh  liniid  prcM  them  flllj 
(o  the  Ijottoni,  holdin;;  the  lica<I  nnd  tliorax  with  the  left-hand  brush,  uJ 
apply  pnvMiHrc  willi  Itie  otlier  from  nbove,  ilownwards,  giving  tlif  lindllj 
lollinK  motion,  which  (renerally  exiirl*  tlio  content!  of  the  nbdonien  ifc- 
•olvM  hy  tlie  potatth.     If  you  sCroKe  the  tiarta  you  are  apt  to  sraarat^  l^ 
abdomen  from  the  Ihorax.    A  minute  rulfer  of 'pith  or  cork  miftiit  !"■  ut*i 
instead  rtf  Ihe  liriiRh.     In  larger  objeots,  use  the  end  of  the  finger  to  floittn 
thein.     I,(ir^  olijects  require  more  frequeul  wa«hinf».  as  it  b  desirsl'l'l* 
reraflve  tin*  potash  thoroitghlv,  or  en-stals  are  apt  to  form  afUr  mflunlina- 
Hftvtng  i>l.ti-i-d  tlieni  on  the  slide-"  witli  thin  glnn  covers  tieii  duwn  wiili 
thread,  Jry  nnd  immerie  them  in  rectified  spirit  of  turpentine  ;  pl»ee  the 
vmmI  nnJtT  the  receivpr  of  an  Mr-puiii|>,  uiid  keep  it  exhausted  until  Iht 
turpontinr  ha-i  taken  the  plneo  of  the  nir  hnbhles :  they  arc  then  remljr  Ut 
the  iijiplicaliini  uf  the  balaara.     Lniyer  ohjeels  may  often,  wiUi  advantMe, 
be  Imnsfen^iil  Ut  n  ciran  slide ;  as,  dnriiip  the  dryinR,  there  a  considemWt 
conlmi-tion,  and  an  outline  often  reuniiiiH  boyoiiJ  the  margin   showioj 
lliia.     When  elofiivly  corked  tliey  may  rcmnin  in  the  spirit  for  two  or  tlirw 
months.     As  you  take  them  fnnn  the  Kittle,  wipe  as  much  tur|>enttne  "8 
OS  podnible  heffiri^  n'moving  the  thread  ;  and  when  untie^l,  carefullr  wip* 
again,  plaein*;  the  finger  on  one  end  of  the  cover  whibA  ycu  wijx-  thr  other, 
and  piVi'  verfl.  By  this  lnf^1n^  ycm  remove  as  mni'h  tuqientine  from  un'lff 
the  t>»ver  ns  is  necessary  ;  then  drop  the  t>alsnm,  thinned  with  phlon>fonm 
upon  the  slide,  lettin;;  the  Hiiid  touch  the  eorer,  when  it  will  I»e  taken  in 
bettrceD  the  suTfacm  by  caplUary  atlrartion  ;  and  after  prcesin^  the  ctfYW 
downit  moybKleftto  dry,  or  yoQ  may  hohi  tlie  slide  over  a  spirit^Unp 
for  a  few  seconds  beftrtit  preesing  down" the  cover.     If  heat  is  not  appIW 
they  arc  much  longer  in  drying,  but  are  morr  transpatent.  If  made  loo  h*t 
the  hoihne  disarrmnge*  the  objects,  nnd  if  carried  too  fiir  will  leave  onlv  tli* 
mhiof  the  balsam,  rendering  it  so  brittle  that  the  eorer  in  apt  lo  ffy  off 
hjr  n  fall,  or  any  jar  prodocini;  sufficient  porcusMon.     Never  lift  th 
up  If  powible  dntlng  the  operation,  h«  there  it  danfrer  of  admitting 
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hulibles  nuL}*  appear  iminiHliiUely  aflrr  tuounting,  1)iit  grnci-all^  snb- 
tfler  B  few  hoons  being  only  the  chlgroform  or  turpentine  in  a  state  of 
tr,  irlikh  b«eoinea  cooaeiueii." 

[Hr.  J.  B.  Dakcxr  read  a  very  interesting  paper  "  On  Cleaning  and  Fre- 
Dialoiui,  &e.,  obtaiaoJ  fruiu  Sguiiiling^s  on  tbo  lOtti  ^'uvcmWr, 
and  Hi.  G.  Hosutr  one  on  ihe  same  iwbjpct,  January  21,  inHl. 
o/  Mc  Ua^Hgk  TraiUa  on  tha  Ttautftr  of  the  Raddiffe  Itimrjf 
)xford  tTnivcrflity  Huaeam,  by  Dr.  11.  W,  Acland,  Uegius  Pro- 
'  of  Medicine,  Oxford  ;  aiao,  by  the  same  autliur : — 
itmarh  <m  the  Oxford  Mutttm,  cootsiuiag  aa  excellvnt  plan  ot  the  oew 
Idlng,  &e.  &G. 

it  tha  Lnerpool  Naturali^  PtfJd  CbA  ttn  prixea  w«re  distributed  at 
I  mertin^  held  for  tha  pitrpoM  last  October.  Amongst  the  prixeliolden, 
I  CibM>n  collected  and  claaitifieil  tbe  largest  number  of  E|)«c!e«  of  plauta 
ing  the  wuson,  namely  1S4,  and  received  as  prizes  "  Babingtoii's 
By,"  and  "  (libbenl'a  Aiiuariuiii."  Thv  number  of  specie*  wUected 
Ijmnged  by  some  of  tbo«e  ladiea  who  were  precluded  from  competing 
loenee  of  thetr  luivin;*  alr«a>ty  rcceired  prizes),  amonnled  to 
The  aocicty  oo&tinues  to  flouriali. 
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HEYIEWS. 


THE  UNITY  OP  TRR  HUMAN  SPBCrsa* 

HOWEVER  M.  de  QiuUeLgea'  bwlt  nuiy  liav*  been  immtwI  Ul 
we  Duty  VDuUire  to  |iraiiict  Tur  it  u  renutfkftbl*  dflglCB  e(  lUOHB  J 
it  ihouUl  bv  Lnui«LiUNl  nnil  |mUi«tu>d  in  tli«  Eiij(Uah  luiipu^ 

£npoiiBiq^,  stt  be  does,  tbJe  poiniUr  <ltK-tni>p  "f  tb«  origin  oT  U» 
nuw,  hi*  eTidonoA  in  iu  fiivour.  which  U  boawl  Holfily  upon  ■ 
of  the  cinMtion  how  &  (cicutilic  |M>iia  of  vi<>w,  will  be  welconMd  hfi 
U«  mditpoBBd  la  d»viAl4  froiu  tbe  beaten  path  of  tftdltiau  ;  whilil  Uwi 
vnteqirisin^  nnd  UtttuJinanAU  iiM(ulr«ra,  who  bold  oonLnuyvicwB  tot     _ 
ndopted  by  tiut  author,  will  be  i^cammI  to  find  Iheinwdrw  xivnteA  w* 
IwpMC,  uid  Ibelr  i^-oeU  combctt«>i  witli  good  temper  and  iitodvnliaa. 

The  woric  will  b«  read  with  oddiiionul  iDtomt  in  Euglawl,  Ib 
«f  Un  pTBcUral  n)j]iU(»tioi]  which  the  author  hmn  made  at  some  of  the  1 
nf  Mr.  Dsnrio,  who  will  no  duubt  bo  lutcauRhed  to  »e«  hiiswlf  if 
IbentD  M  the  advotkte  of  the  *'  anity  uf  the  human  ipedos,"  uid^ 
**  indttutabUitjr  of  ^wdet "  in  f^ntmL 

So  br  u  oar  limited  ifM»  will  ^Iaw,  wc  shall  rndcftvour  to 
oar  wad«M  it  skrtrh  of  the  eont^nU  ;  nnd  th^v  will  then  be  in  a ; 
Judg*  of  tho  eotrcetDna  or  otht^nrite  of  ottr  stBtvmpiitx. 

Aft  alraady  olnrmd,  in  wlvocatin^  the  "  nuity  of  the  bnmui 
author  IcarM  rritirdf  out  of  ftccoiml  all  Uteolagie*!  awl  tuonl 
boiK,  Mid  throwv  ItuMMlf  ooupletslyapon  the  reBourrat  of  ecioooot ' 
am)  xoohjgy,  phyuobiQr,  meiUeal  Btat4i>t}<»,  rthnology,  and  the 
(■f  nniiiiab  over  Lho  globe. 

OfWn,  h«  U'IIb  iu,  he  liftd  been  U^nipted  inTolnutarttjr  to  tntrodtue  evid 
of  a  theolof^oal  and  luotal  cJwnirtvr,  but  be  always  tnacd  the  wonbl 
Ml  hack  upon  his  adentiHc  rwonroes  :  his  reawm  being,  that  JMHiioehwj 
ImUof  anibjoct  whidiwontfaan  any  other  boloDgi    to  Um 
the  uabua]  wi«n(iw,  be  witbca  *'  to  remain  exebuively  a  nakoralkl,  1 
iua,T  piMem  bis  ri^t  to  addtoa  all  men,  and  in  order  that  ht,  may  Ind  J 
rarttmn  <if  the  mort  widely  0{)|iOKd  doct»ine«  opon  neubral  groond,  i 
^•liiib  tu.  puc,  •B■hllt«^^-D4■  may  bo  hia  creed  or  uwlincta.  boa  »  n^t  al  thin  i 
to  h  ftj»e  to  earn,  and  when  all  ooraen  mmt  indabitobl;  be  of  one  and 
aauv  mind.' 

Viwalna  rapidly  in  reriew  the  different  mdn»  of  nature,  both  , 
awl  oT^ptmc  tJu>  anUinr  iMda  hia  readcw  to  the  conndcnition  of 
laKBM  "  The  Hoaun  lungdtuu." 

M'Bppioe  Hwnaine."    JL  deQnaUiAgM  Hadwrte,  iwl 
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"^  tam^"  hto  mj%  **  man  Iiu  Iwou  uuulc  to  consUtaU  »  epeciftl  kingdomf 
•  Intndk  of  loe  Miimal  kingdom,  a  dan,  au  order,  a  «u/>-(rnI«',  a  family,  a  mt^ 
/iflfly,  k  oinuj;,  it  kLiii]il45  nmia  of  an  i>nlur  iii  wliiv^  lu)  bu  fuuiul  IiIiiim.'U' 
dOMlj  tlolwd  Uvcthor  witb  tlx*  h^mw  ! 

*  U  it  tiol  far  mo  to  diKtufl  all  Utne  opiiriaRsi,  Bome  of  Umu)  of  no  itnuin 
t  abnwur ;  it  win  mlSco  ibot  X  sluHild  justify  (be  ooo  whidi  I  h»vi)  IteU 
fee  KSB^  Jcan,  nnd  wluch  dnjr  bjr  lUjr  I  am  uiore  (iwpo*«d  to  regnnl  m  lh« 
aeiy  t— 

i:nt)on  nun  has  u  IJur  a  titl«  to  Lir  cliuaed  iltMtincLlj  from  Qm 

■  ^...'■■■i.i  lui  thn  latu-r  niaj  tH>  uihl  to  [lifrrr  from  the  vegi^Altlo  ktn^ 

4ou.     H«  aloo*  Aonid  (xnwtilut*  a  senarat*   realm,  the  humeu*  Hiuffym* 

b  diuuiAriied  by  distinctive  fontitroit  of  the  wuae  order  os  tboa* 

jiom  cnu  iDothec  the  phnjordiaJ  gnnipi  that  1  hare  jart 

IW  tilk  of  luftD  to  »  Mpwftte  kingdom  ia  natore  in  footid  not  in  hi» 

wlotay,  HOC  yet  ill  tho  uode  in  which  bu  (rxortniHxi  his  tuiiiui  fiuMtioiia  t 

Mia  the  poaeeiion  of  a  roioe,  dot  even  ia  tfaoAe  <>mntians  which ue  mutifMtad 

|«  Mnmldr  is  the  hmiun  nee.    AU  tkou  tJta  aolhor  ia  willing  to  coDOtd* 

^kpm^^K  ot  Ibm  dcftKC  tu  thu  bighfsr  iuuuuUji  i«iiii  m\mui  uiad  hobk  tlieai 

'%9HBBM|B.     The  itttriI)ilt«Bi  ihal  oiitiUr-  iuiu  to  tlio  il  Inline  Lion  aonorJed  to 

pJiBM*  (w  the  reader  will  doubtte^A  juiticipat«,>  his  vcnse  uf  ri4:Iit  nud  wrvi^, 

I  tfa  oOBaaausmM  of  tha  cxkbeiMD  of  iho  l>eity,  and  his  hopt  of  iinmortality. 

>a  ilu-r..  iirv.  hoveTeT,  Dtuiy  authoR  vho  have  denied  to  Bnme  of  the 

to:  '   ncei  of  own  tiie  poMtnion  of  ftny  of  tbcBe  aUiihatea,  tha 

Lii.  liviq^ptann  aoA  of  other  trftveUen  at«  qooted  to  prove  that 

moU  larbaMtu  Iribu  pamem  al  Ittit  Ih*  (ana  cf  tliau  fiiotlcin : 

^rea  tlw  idnl-vanihi|i  of  thn  moat  debued  Polyncwans  aSbnls  to  tlie 

'  Mlur  euAaieolevideno-  of  xiii>  i-xLtteoce  of  relif^on  in  ihoir  rnindji. 

Be  thus  ooocltMlce  hii  review  a{  tlii>  portion  of  tit^  niibject : — "  In  onlerto 
Mlow  Iioa«Fiii  Dtep  It;  tUip  in  the  ilKtiuiti(iii  <jf  t.h«  mturo  of  man,  hiR 
ciunKTlehstiol,  as  he  wuukl  be  MdogifoUy  t  dttJjfB&ted,  are — Matt  it  (t  htdf^ 
m  roUUr  an  oryuwwl  beinn.  Jinny,  /ttiihjh  naring  tpontmmntdf,  mvi 
■irfniiwif  K%lk  Mcralwy  lunl  nh'/ian," 
lUrint;  thud  witi^bt  i^-au»U)'  to  mtahlUh  for  manldDd  tha  mf^or  poaltion 
bt'iii^  M  ta  Kipehnr  i<i  the  Aaiuul  taoea  oa  to  ocoiipj  a  wfianttd  mliu  in 
■uliirw,  lliv  autilur  aow  (t<t<ci-»(U  lu  the  cutwtdfnitiun  uC  "  •pwiit*),"  with  a 
Tunr  t*>  ■bow  thai  then  are  no  tpwiSo  differencoN  between  the  varitiia,  m  be 
atoadcn  tlum,  of  ilu  himuo  hmj^ 

tie  rv^^srds  ipwaca  as  tlie  "  vnitjf^  of  which  all  othor  aiibdlvisboa  vt  iIm 
Rnin-  ■  are  coupoaed  (smun,  fomiliea,  onloa,  Ac),  but  "  apeoiia" 

^-ililki-  ._  .  .[jIl  into /nutuM*^  called  eai-wtML 

^K  Mtfw,  tlt«  qun^uu  at  iMn«  WL«r««a  tlia  adTOvatea  of  that  theory,  whioh 

^■kdwlm  all  Dm  pvopke  of  the  earth  lu  duu  Aitueiw  {"niunumeiuatea"),  tuid 

^■bsM  vhu  belirve  them  to  ceDid«l  of  mote  than  one  ("  polygnoktee  *)i  is. 

wlwlhar  the  t&lijx.'tium  which  cluncierize  certain  huuuin  iirioups  arc  aueh 

M  to  eoaatitut«  mnli  a  dintincl  i^wiM  or  "  anity,"  vr  vrheLber  Che;  amuo&t 

mij  4o  a  T«n*ty  nr  "  frectton.'* 

Tbia  being  the  caiu,  it  ia  vT  prinimry  importance  thftt  otii  rwUn  dionid 

^P  ^  *'ht  rtgne  liummtnal,  oa  rtipie  hunain.'' 

t  W«  b<Mt  Ike  nadvr  to  mumber  tbu  expnirioD,  u  we  shall  revert  to  tl 
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form  a  comet  artiiaaLo  of  tli«  term  "  apeeies  *  wlucb  w  indeed  tii* 
vbenoo  tb<!  whole  argumenl  tiiniii  ;  and  u  M.  do  QustnC^w 
review  the  tatiwu  <loSnitian«  that  )wvc  lioc-il  itppUed  Ui  il  by 
•minenb  writera  an  the  subject,  wo  shall  i^xtnct  the  aioal  iniportaat  of  tba« 
leprMenling  the  opinioiu  of  dilTonnil  tuUitulbt*.  Tho  defitutu>n  of  the 
Im  bMO  baewl  upon  two  distinct  pbeoomeDa,  nsmelj-,  the  r«iwthi*' 
between  individuals  aud  Lliuir  dcitetU  ftom  unulor  iBdividiuU,  or,  M 
ftulhor  has  it,  "  nweitibLijice"  and  "  fUiation." 

To  pW«  tho  inquiry  in  a  clear  and  oomprebcnribU  manner  be&in 
naders,  wa  will  %Uit*  it  thus  : — If  there  were  placed  b^re  us  two  pbmh 
aniiuak  closely  rc«t.>ntliliit^  on«  amitber,  and  we  wvn  asked  to  decide  <• 
or  not  Ihey  bcIooK  to  tbe  same  upecien,  would  il  saiEce  if  we  compaie 
wiUi  other  oitiDiala  ;  and  lladiii^  that  they  resemble  onvauother  inure 
than  they  reeeonbk  any  other»,  we  f;ii-o  it  iis  our  decision  that  tbey  belso; 
llie  Mme  qwciea  1  Or  is  it  neocAtaiy  that  we  slmnld  Rnt  inqvim  into  tUfi 
parental^,  in  oid«r  to  atccrtAiu  whether  or  not  they  ««r  doaccodod  from  Ik* 
same  otigiual  oouple ;  aiid  if  they  were  uot  so  de«c<iided,  rau»t  V6  iW 
decide  ttuil,  Itowcver  cI>oeely  thoy  may  rraetnble  one  another,  they  >n>  Ml 
of  the  xaino  ipecioi  i  Or  if  tliey  were,  and  yet  were  ever  so  tUmmHar, 
iiimt  we  iirunuiincL'  tfaoin  to  bi'Iuii^'  to  tho  uitue  )^>€iea  I 

The  variom  replies  that  hAV»  been  given  to  these  qnestiotu  may  be 
in  the  foUowinj;  opinions  quoted  by  M.  de  Qiutrefiiges  as  Ut  what  eowtiOU 
a  siHxies : — 

Kay.—  Vetjetablcs  wlucb  have  «  roirimoN  origin,  and  are  jiroduoed  ttm 
seedii,  whatever  umy  he  their  apiurent  diffeivnrtH. 

TotrRMBToKT. — An  aiuembht^t.' of  plants  which  urc  distinguished  by  ti«* 
pntiiinilar  cbank-U-ristic 

Btrpvox. — Siti^dew  is  notliinjt  ds«  than  a  oonstant  flaoMBioa  of  mSit 
tndividiuds  whicli  reproduce  theuuelves. 

l>s  Casdclle.— An  ancmblM^  of  all  tlioae  iadividnalii  iriUA  ramMi  m 
wmoliur  werf  Amu  tKey  Jo  any  otftm;  are  a&ti  by  reeiprMol  ftamiaiim  k 
pKNhWf  fm^  iuAinAuf^  doiuQ  to  hy  tht  fentniiv*  pr^tat,  and  in  wA  a 
iliaM«r  lAol  fry  aiutloftf  Utry  mo^  be  mj^tomd  aU  to  have  been  Atftndal  fnm 
tm  «M|rli  individnoL 

VouT.— The  reunion  of  all  iudiviiluab  which  originste  bvm  the  mm 
parauls,  and  arc  citlwt  ihemeoLTea  Biniilar  to  the  original  Block,  or  beoame  m 
tbrongb  their  deacendaulB.* 

LaHARCie  only  regards  **  species  '  oa  a  idatire  expreftiioD,  and  fur 
has  no  fixod  niateiuv.     Ue  WlieveK  in  Ihn  Lnummiitatiun  Irom  one 
to  another,  ami  in  the  formation  of  new  opecies,  '*  throu;ih  a  teodeDcy,"  an 
Qnatrfibgm,  "  to  Mtuiy  certain  wantc^"  and  thruu^'li  the  rmdta 
un  apoatuimiu  acta  of  the  indtvidttaL 


rhimHfl 


•  M.  Vos*  here  refen  to  the  revrutly  discovered  phenoioena  of  "  all- 
tlon  of    itenentions,"   which   niay  be  briolly  and  popularly  described 
ftdktws  : — Kr&ni  it  pur  of  iudividujib  proceeds  an  olbpnng  eo  di&rent  tot_ 
pan-nta,  that  it  nppenni  to  hvltatg  to  a  di1f<trent  order.     These  yotuiff  ones  aT 
iwu»ll)   barrvn    m  the   onlinaiy  aeoae;    but  by  meaai  of  o&eU,  or  »oine 
«Jiu»nujil  iiftxiesa,  th^y  pnduoe  a  ((eaeraLion  of  individnab  whidi  are  affuz 
iwh.  aad  exjictly  mrmU*  tbmi  "  gcttnAvantAar  M  \Xft^  Ttoq  V»  m  uraed. 


nmcws. 


rtbei 


conRideruiK  to  wltftt  iefine  of  i-arintion  indivitluftU  of  Um 

eta  una  MMi.;  iL  dv  Quatn&ges  hiuiwlf  lliiu  explaiiw  itw  niewiitig 

Ion:—''  3pedauttaammbiageiff  tJutrndttaUmoreorlmrmiiMing 

i«iMtiLer,wAM&  an  daeaidtd,  or  mat/  ht  rtgardtd  om  hting  daeauJaif  /rom  a 

!  jnimitir*  jMiir,  hy  an  uninUmipttJ  ttuiettiian,  of  /amUia." 
Uarioft  tbns  defined  th«  mMniag  ot'  tfaa  tomi,  thn  author  noxl  lirings  for- 
.  but  endeooc  to  proT«  tint  Bpeoies  ■  tmtiHttaUr  ;  Utut  is  to  nj,  th*i  ib 
'  hw  Txriud  UDM  the  oommODcuDenl,  and  Uud  there  cu  be  oo  tnusitioa 
I  ane  eppciet  to  another. 
Hr  wlducot  numrrom  examples  tD  naturfluisui>{>ortof  thisopuuoii,statuig 
\ti»t  Uirre  MV  irea  in  oxintenct*  which  inuiit  hf  tliiiusands  of  JOW  M^  and 
I  »R  atiU  preciselj  nmilar  to  iadtTidaals  of  the  wun^  ftpecica,  of  recent 

»ih. 

Amn^t  Dihcn,  bi*  nt^rs  to  a  jew-tree  3,000  jcnn  old,  and  a  Boabab* 
I  which  in  c«rtjmai«d  itt  r>,O0(i  yt-An 

Atiothor  int«i«sCuif(  Fxnmpte  in  found  in  the  diKoretr  of  loavra  of  hreod 
it  lh«  calacotuba  of  E|7|>t,  contAiuing  part«  of  the  wliwi-plant,  which  on 
OBUnnatKni  prorol  to  L>e  precisely  tlie  aaiue  m  tlutt  now  calUvsl^iL 

K«r  b  the  author  amnti'd  by  the  limits  of  the  bistorie  period,  for,  od  tba 
Hhoritjr  and  experience  a{  MichHot,  hc-  mentioTu  the  fiict  tltnt  near  DAh 
lli  neda  of  a  pUnt,  C/oJium  Aniflicnin,  which  hod  bcMi  foaod  in  tbo 
IMniil  deposit,  had  pnoorvt'd  their  vibJitjr  m  Ear  aa  to  germinate,  and 
iWl  tiuej  had  prodticed  pUiitM  precueljr  the  »aiiii)  a*  the  exiatjiijt  vpedoiL 
Smm  of  tbo  fomil  rrmuiiu  of  ManmiaUa,  too,  that  an?  found  in  bone- 
tama  ihow  that  the  ooiinala  rxaetly  nsemblcd  ■[x^.-iee  now  to^bv  found  on 
ttttvAKrof  tbt  globe.  Frota  all  ihfae  factfl,  the  author  conrJudes  that 
(JmIh  in  ixnmalabll^  and  not  subject  to  varintiou  in  tinip, 

fnaa  the  coosdemtian  of  '*  specie*,"  he  ddw  proceed*  to  dmraderitt 
'nrielM  "  and  '*  races  "  which  rcpnwvtDt,  ma  it  were,  tbu  aiuonnt  of  variation 
•Ivhieh  the  firvt-named  (i.  e.  Bpecira)  is  suaoepciMe' 

V*  cannot  follonr  him  lhro»f;h  faia  dncotirao,  bnt  muft  !»  ntisfied  to 
otnct  lit*  drlinitton  of  "  wWrfji "  an  "  an  intUrirttial,  or  art  amtmbhyfi  ef 
HdifWtui/*,  M/mffinff  h  tht  nameif-niat  gnuraliv,  hut  tiulinjttulitit  from  tk» 
Vkn  rrprrta'lalitfA  of  Iht  famt  ^>ttU*  byoitt  OT  vturt  wcrpltOHrtJ  thvraftfrutiet, 
Md  that  of  "rort  "  M  •'  thr  lumvibla^  of  individwiU  Mimging  to  oi*t  rtitd  tAa 
mmi  ffNiriai,  harin^  Tfceind  nnd  IraHtniiUfd  l/y  mtaiu  rf  gmcralion  Iht 
tknradcn  of  a  j^mitiri-  ranVf  jf." 

h  other  wy)»d«,  according  to  M.  de  Quatrefagta,  a  turirfy  h  charnrtcriaed 
by  a  iliwlation  fn>ni  tho  original  xpedea,  and  a  met  ut  a  variely  which  haa 
HMiltiplitHl  and  become  pemiancnt — ^  ptrj>tivatal  varifty  in  fact. 

ThM«  varietiei  or  nooi  are  of  three  klade :  fint,  Ihow  which  har«  aninired 
"Ttain  peralisrities  through  the  inflnenoea  brought  to  bear  ujwu  them  bjr 

'<ira  only,  without  rJic  intcrvoilioa  of  man  ;  Bccondly,  ctilcirnted  rnrietiea, 

1     '.   nun  haa  been  tJt>^  iuadifTin}(  .i^-nt ;  n»'l,  thtrdlv.  thoae  v&rietiea 

^vins;  been  mbjectnl  for  a  time  to  the  ioHucuce  of  tho  human  mc^ 

iuvt  >^c»iK>()  and  rtlipaed,  as  it  were,  into  ihuir  natnnl  condiUoa.     Ax  the 

iadi*iduaU  wliich  wen  otif^all;  tamed  or  raltirateil  had  dJnppearcd,  the 

flonDdpated  Tmrietiea  tbns  became  the  rcpre»ent«tive«  of  a  new  ncft. 

AB  Hum  i^ndtm,  AfrtTpi-pr,  tbv  author  haa  prrnvwd  logeOcutt  \ai»V«i  'Oc* 
litJrofmMu''or  "laetiiaai  "t'uiwining  thereby  the  "condi^m  tA  wusfcwwrf^-* 
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«  t«nn  embnetog  "  every  iDflucooe,  whether  phj^oU,  tiit«IleohMl,  or  i 
TbR'Tnc^inm,"*  he  gnen  on  to  ny,  Tv»l»ra  UiPaintenoenrvnrletiM&lMu)' 
oftonamiy  ;  for  If  *p««iM  did  not  yield  to  est«mAl  drcRnutnn""  — t>"it 
ray,  if  individual  fonnti  were  tuubtc  to  b«nd  to  externa]  • 
which  they  ocesuniandod,  tontdiaDCxtcDt  utofcnU'fwvttM    •My* 
Sit  otit,  nnd  t3m  "itpecica  wodM  ceaw  to  ensL* 

80  great  ia  (he  influcnoe  of  the  "  leMitim"  that  it  rictfa 

roflidenlly  w»rlt«i  lo  md»  them  to  bo  misi<»li«'n  ^r  il  i  i 

M.  Decaiane,  who  is  sltochod  to  tlm  Movrnm  irf  llir  "  Jnnlin  dm  I'lnni 
(where  the  author  obo  filb  «  profiwMmal  chiiir),  ohuinM  ttvm  the  ir^unl; 
acoda  of  a  well-toitrked  ipccics  of  plnntaia,  ind  sowvd  tliviu  In  tlw  ttsnln  j 
the  Miisfiim.    They  pmdnrcil  neven  forms  of  the  plnnt,  mch  of  which  hftdi 
to  that  tirao  been  rcf^trdcd  an  a  diMinct  sptciKi.     Thr*f  did  out  dilEu 
trifting  pointit  aloiip,  bnt  iu  the  ffirtn  nod  oovrring  at  th<  ' 
indeed,  so  Krrot  wvro  the  dixtinctioitf  betwwn  tht^ti,  t 
error  ol  linamu  and  his  incoeeBoni  quite  pardowiUe  v  i  >  j 
M  MiMmtc  apedn;    Allowed  to  rtmuiin  tn  thvmnc  **  !ii"  I  >  1 

the  some  soil,  tcmpomture,  &<*.},  thffc  mrlrtin  hrrjitnc  pcmunrnt ; 
p1ant«<l  cbcwhere,  tltoir  chamctomtlo  frnttiroa  dUijipMrod  ;  nitd  thoy  < 
to  rc«omhl«  ono  anotlwr  wi  <tloiwly  th»t  tt  w«s  wnmy  to  dintingniali  thnn 
merely  Tuietin  of  the  same  spociev-f 

But  tbc  authur  la  not  oootcDl  to  draw  h»  etanipla  ftom  iha  vegetel 
kinjidom ;  And  whe»  don  the  raodM*  KUppose  that  b«  floda  his  most  a^ 
rinciti^  efidvDoe  in  favonr  of  tlid  unity  »ii<l  tiimiuUlNlily  of  npMifs  I 

111  the o.\ peri ciK.v  of  (liailou  Uunnu  ;  nixl  it  a  extnii.-t-.'d  ftuni  ihff  fcry 

work,  iu  wliich  ihui  uuihur  tc«ki  Iu  show  the  prubnbiUly  uf  Iho  tnumnuU- 

tioo  of  species. 

Hpto  are  the  wotda  themadves  : — 

"  Mr.  Dnrwin  1ia»  gone  iitill  ftirthtr.    Lrd  by  his  i:otif  ml  atndtM  Id  1 
bimu.'ir  Bp«ciaUy  with  ihu  ]irubl«ui  of  pi^cotw,  he  ilct«niiiii«>d  Ui  proh*  H' 
th(*  bottom.    Uo  Biirrouodcd  himaelf  with  all  the  docutnf  iibi  oolloctad  ~ 

hif>  lijiie ;  procured  ail  the  liaropeou  race*,  aod  tbosv  of  thu  English  1 

entered  into  comiuunicAtifiD  with  lh^  chief  pij.'enn-raitcifn  in  H  "nij^int  jt 
two  upootal  chiba,  and  himself  tried  uuiuctvua  cxpcriull:IT^•." 

"It  WA«  only  by»eekiiij5  toattiiiti  tbt- tnUhbv  I'ViTj  "tiotl 

foil  hiiiiM'lf  warruDttvl  id  nniriay  ut  a  conr-lusinn  :  an<l  ; 
aSimiativr,  in  &T>iur  of  the  iiiiily  nf  HptH-im.     Ho  r»ii>.iil<Tii  Uio  ICu^lcH 
(Colvmlia  tivia)  m  the  orieiitfll  stock  from  which  nil  .|.nm«itii  pfj 
deiivod."     .    .     .    .     "  Fiu^Uly"  {ntys  M.  dv  (^  1  :  '  tli«  auticaV' 

a  proof  of  the  nnity  nf  origta  in  nil  tlic  ncpa  of  ]>  r  i^\a  (i^^x,  that  I 

most  diwiinilar  may  b^  rrwwpi)  iui<l  {himIiico  )u»n;^'L'  ;h.-ii,  are  iiK 
Aiiitfiil,    This  ia,  ind*^,  a  fill)  and  entire  oonftnoaUon  of  the 
eoDdiwion,  as  the  road«r  will  undentand  later  oil"! 


•The  reader  win  onderatand  thiit  whpn  we  ■ 
author,  it  t>eHn  the  coRctructiuo  uf ''  inlliipncw  in 

t  A  still  miin-  slrikin;;  I'titinph-  of  the  |>-iwor 
rarietiH  is  to  Im  fonm)  in  lh>'  '■  ic|H' time » tit  t4 
Prjfc&sor  Buckuian  upon  the  whoat'jikuit,  aa  (le«i7ib(-a  m  our  tir^l 
artidc  "('(im" 

;  We  are  InicntirtOftfly  litenl  in  «ir  irawlatlftn  of  Uima  paatagM,  m 
dA«irv  to  keep  ai  cloae  as  po«4'.bl<>  to  th«i  ocl-^iuol  laui|[iHKV  M  M. 


BinawB. 

Tlw  MitlKK  RnlMeqnpnUy  reverto  to  Mr.  Datwiu  ud  hia  Umoij  ;  uid  wq 
Loot  lail  Cu  give  the  nsuier  ho  oppurtuiiity  of  {xulicipating  in  Ute  inkircet- 

RsTing  entuuiBCAd  Ae  prinnplo  that  raru^iu  prowtat  gntdatiuu  w  tbey 
'  from  Ut9  KpKifii:  tjrpr.  tir  that  s  "  ^eci«i^  is  oemp«s«d  of  difibrvut 
i«t)n  lilecdini!  into  ouo  another,  tbe  auUtw  uow  pnwMils  to  afpl;  ibis 
I  SClnci)»Ie  u>  Uw  huinaa  nee. 

Ba  »ba«s  thai  th«  tuoet  (Ussiniilar  typen  of  minldnd  are  bratifcht  into 

aip  bT  intenubdiatc  vsriotint.iust  as  is  tW  caet  of  the  pigeon ;  thftt  on 

[^  enntiiieni  of  Africa,  irbere  we  find  th«  pim?  «•;)("■  rwv>  on  ttie  omt  hood, 

Bd  Uie  whitio  on  the  other,  Iht-n  ars  aim  ii]t«n»eiliAt«<  tribee  vhich  preacut 

Iho  distiiKtive  fmtara  of  both.  Mid  which  fonii  »  coiuiwliug  Uuk  botwtOD 

IkA  Ibese  two  trpea  (thu  bl^M-k  and  white)  onlj  conatitulo  MviefiM,  tlw 
■■iliAr  finds  ID  tT«i7  way  prohttltle,  not  only  in  couMqiienca  of  the  prcwine 
flf  tBLrnrauuK  fpuupa,  which  forui  a  iRinaition  Irom  ouu  U>  Uiu  vthcr,  hut 
bimtiM^  iiitenuui^n^oa  of  UwM  race*  ate  Crequcat  and  fertile— a  i>hK>c  uf  Uw 
ni-jnci  which  h«  IreatB  Duwc  full/  iu  a  subBet|iient  purl  of  his  work. 

Ik  next  cnuaine*  Uw  natun  and  extcot  of  ihe  vuriiitioiu  pnucuted  bjr  tha 
.V||MaU«  and  nnimal  ra«*,  u  well  as  by  duui  ;  showing,  Ant,  that  iha  two 
taieran  chamcU'rlEed  b]r|^nntanatomicalan(lphy6U>1o};icul(and  inaninals 
Jq«knlaf[>cal  or  mental)  diflereac«» ;  and  tlien  that  num  of  aiea  itlau  axhibit 
liaihr  diOhrencnt,  Init  tiut  th«  «rtai(  of  wich  diffenoOos  i«  much  f^raatcr  in 
MhMb  wlucji  are  acknowlL'djjMl  sa  raruiut  only,  Uiaa  in  any  known  ncca 
•(Mb 

Tb  wtaKliah  hia  position  in  this  napeot,  hp  hrin^  (brward  a  mast  of 
ItidNMe,  niirmng  to  Iho  ^rat  difference  in  th*  tize  of  certain  animals  of 
A»Muae«peciei,  aBoampM«d  with  the  heizfatof  different  nce<  of  men,  and 
Hhcttng  cvtrenw  caaea  aa  illustrntions.  riiKtiiij;  ou  lo  the  allcf^  rvlatlou- 
tU^  wliirJ)  bas  been  found  to  exist  UiIwcl-h  the  human  spMies  am)  ibe  ape, 
M  eanse^nenre  (if  the  cjoeereMuhLiuiee  between  the  iike1«(on  of  t1i«  ahori^finul 
lartfalian  and  that  unima];  he  nunarka  thnt  mob  docthitea  may  l«  vcoy 
Mmnient  for  our  tieLtlera  in  jostt^ing  their  brealment  of  Uie  imtiTM,  an 
lhiii|^  thrj  belont^l  U>  tin'  aninnU  raoe*  ;  but  h«  <|»obi«  Mrri-rtl  wvll<kfl<iwn 
(■nfleia,  to  ibow  tliat  fuany  of  these  dejfiaded  abori^es  posMas  aU  tlto 
firihet  ■Ithbute*  of  biiopaaBB. 

Hb  uya  oIbo  (on  the  uutliurity  of  Dilw«ou,  Cuiuiiugbau,  &«),  that  iudi- 
Tithials  brought  to  EnKland  had  been  eduotted  to  boooDie  tnic  ^ntlcuuui,  but 
that  **  tneinif  lo  tiu  jinjuiiu* «/  oUour  oAUntal  towanU  tka  luyro  in  aU  eoJoMM, 
^y  in  SngiiA  onm,"  it  ww  no  wooiier  thnt  when  thwc  "  ^uutlouuB " 
to  Aui»traliji,  they  fell  back  into  their  pri*lino  Iwihiirism.  Ue  tbtts 
I  ta  ahow  that  the  most  degraded  mf«  of  mea  are  suswjrtiblo  of  being 
•ioeatod;  and  that  th<7  present  iHo  charactvrvttic  featims  of  rorufua, 
iaaaonieb  aa  they  ntuy  relapne  into  ilmr  original  conditioDi 
Many  of  the  author'^  Btalementa  couceniinK  our  AuxtniltAO  colonie*  are 
and  inrtrucliri',  an  eumitig  from  one  who  wi\te«  wilh.>ut  ft-cHny  or 
^^^jdiixi ;  for  ntample,  whiUi  endoaTouring  to  ahow  that  in  ow-ty  rtwpect 
widely  different  mcea  may  b&cotuc  approiimnted,  he  nays,  "  In  Aurtfalia  the 
rhii«  man  fiOht  in  Uu>  aoala  of  eivilitatiou  at  the  aatoo  liuio  tliat  (iic  nqgiq 
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EiM*  f  ttnA  condudM  with  tha  obMrvntion,  that  "  beuraen  Uie  Ekinpiual 

the  xavtti^o  of  Now  Hollanil  tli^ro  ui  Ittw  pHj^choki^cttl  ditTf  n>noe  thnn ' 
nianj  iniii^'idviab  in  one  and  tb?  nun«  rwx  amon^i  thp  lower  iiDiinali.*  fi 
cxploiu  the  diversity  of  liunuui  gt(Hi)M,  Uiere  u  ao  need,  be  mtk,  ~  u>  \an 
reocKiree  to  the  bfputlirsb  of  the  mnlttplicity  of  tpecita ;  for  tint  nm 
of  raeta  uid  th«  uni^  of  ■peetes  snffice." 

It  would  be  iinposoible  to  folknr  ih«  aathor,  orer  m  euiBorilj,  in  Ui 
qnisition  upon  Uic  on^'»  nf  ruicties  nnd  tscm  of  uiinuU*,  *nd  the  inBae 
exerciKd  by  ihe  "condiliona  of  oxut^ncr"  in  U»cir  formatioiL   Tbr  nn 
UuMoocs  (^uottid,  of  ftbnonn&l  humao  b«mgs  poaHemng  Mnne  chatactoifljr 
feature,  whJch>  had  it  boon  natnni],  would  have  dutinguishcd  then  i 
nduaU  of  n  MpRnite  tjMtia,  are  dwplv  intereeting,  and  vill,  no 
sidcred  so  )>y  Mr.  Danrin,  ooDwmtnf;  wbniu  the  itntlior  exiveiMi 

followa  :  "  I  rejKTct  that  I  am  Dot  »ble  to  dwell  Inager  QpoD  the ' 
Mr.  r>:irH'iii,  for  thierv  «xi)it  l)»twe«>a  tny  vlr»*  and  tliOM  uf  tny  '. 
inf^uioits  brotJMH-  natunlist  mudi  etrikiuie  bimilurity,  and  alio 
dkom,  which  it  would  tutrs  been  usefid  to  ooriudcr.  Th«  vimn 
Duirin  gmppli!  with  the  rerj  origin  of  things,  and  it  appeus  to  ne  < 
for  pO!iii,iv«  scifUM  to  mouut  to  nich  an  deration.  Ui  sMk*  to  «zpUi 
dwiralioQ  of  omj  species,  And  caiu«8  them  to  proceed  from  an  uniqnel 
modified  during  an  iiicmlculalile  iwriM  of  agtM,  which  indnde  the  |fH>] 
ktgical  eiw.  /  ooo&w  my  rwearchw  t<i  IIiom  specieH  which  lii-p  al  ttet 
day,  and  have  oxUt«d  only  during  the  present  epoch.  Bat  what  h«  n}i  rf 
the  formation  of  spMiti.  I  hiid  already  minted  in  IM6  coDcoming  the  fonv 
Uoii  iif  racc»,  M)  luiidi  m,  tlHt  if  one  word  b«  mibsititutM  for  the  other,  w 
sluill  bo  found  U*  ngive  pretty  nearly  on  all  K''''>*'riU  pnintA  atncvmiog  tUi 
order  of  lactft,"* 

It  will  be  itecfl  fJroQi  the  fatvgoing  cstrucl,  (hat  >L  <lo  Qualrcfiiga  ittn- 
buttis  the  forraHlioB  uf  paridia  and  raea  to  the  causea  naaigned  by  Mr.  Dw- 
win  fi)r  thiit  (if  tprvit* ;  indMd,  ha  docs  not  l»«tat«  to  employ  many  d 
Mr.  Ihtrwin'"  phm»r>s  *"ch  nx,  for  cxainpJe,  "  the  stmggle  for  existence"  &&  J 

One  of  tbi>  inKtjuicM  that  he  fiivM,  of  tho  do^^tvo  of  variation  to  vhitkl 
races  are  liabla  under  vbauged  ext^rruBl  coiiditious,  u  m  novel  and  ohancioifl 
iittto.  lltut  we  feel  sure  it  will  bo  interesting  to  the  rrader,  and  m  therefim 
extinct   it  in   tst/nto.      H«   is    (l<!«cribinj;  the  tmnaition  tram   the  An^ 
Saxon   tn   th«    Indiiin  tj-pe,  aa   exhibited  in   the   Aoglo-Saxoti-Ainericaa, 
aud  saya,  that — 

"Already  in  the  Konnd  genemtif^n  thetw  traits  of  the  Indian  type 
arv  visible,  wtiioh  cauoe  him  to  appn>xtin»tc  lo  tho  Iroquws  and  C'herokeea 
Ijtt^r  on,  the  gUndulnr  Bystcni  in  iwatrlctcd  witliin  the  nftirowcat  Unuia 
of  iU  normal  derelopment ;  the  ekin  becomes  dnr  as  leather,  loau  lla 
wami  tint,  and  the  ro»y  colour  of  the  chMks,  wnJch  I*  replace  in  tJio 
man  br  a  lemon  yellow,  aud  in  the  woman  by  a  &dcd  pallor.  Tlie  bead 
shriofaa  in  ita  pmporCiona,  and  hccom(4  ronnd  oc  pointed,  and  oorered  with 
loi^,  sWlc,  dnrk-colound  hair  ;  the  neck  «longit«s ;  there  tl  a  great  duvdop- 

*  Lert  Ihirt  cxtravt  iliould  lead  au.v  of  our  roadrra  to  auppoee  that  Mr.  Dar- 
win has  only  reiterated  tho  opinionj  {willi  niudtfiution)  oi  M.  dc  Quatrefwei, 
we  must  add  that  mu  author  dtsttiRtty  states  that  notwithstandinfc  tht  aavvia 
coincidunc«  rofcrwd  to,  Mr.  Darwin  coold  nnt  hare  known  of 
which  were  cipre«ed  in  his  leiituree,  but  not  pnbltsbed. 


UBTieWR. 
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vf  tli9  xygDHttttc  (dMk)  boDM  uid  of  tho  maMcter  mmdes.    Tin 
»ml  foiKe  are  deep ;  tlia  j*wb  nuMtivA ;  ti>e  eyes  ileeplr  Mt,  wid 
Mating  oiM  anuUivr  very  cIoboIv  ;  thu  iris  is  tlarh-coloured.  and  Uto 
piKKang  and  MViitfe.    The  klWu  of  the  tKHUw,  i^^jwciMllj  vt  tint 
extntmlitx,  ere  lotip:  bo  much  so,  that  in  Fmnoo  and    Kngland 
I  ipwial  fomi  nf  tflov«  in  iiiiiiiiifiu-tairrd  for  thf  Atniriaut  markH,  hnring  the 
exceplionauly  elon^lcd.     The  orilifa  of  thene  bono  are  siuoll  :  tho 
i  Boon  aHiiiiw  A  iMigtmned  acl  puioted  sliape.    The  pvlris  of  the  wodisq 
lin  Uwl  of  Uu  num  in  fanu.    We  hare  sofUntu  down  mrw  of  Uio 
l»nber  features  in  thij  description,'' 

Hw  next  link  in  tb«  atttbot's  duin  of  nswoiiing,  wlienhjr  ho  would  prxive 
anHy  of  the  hiinua  •pecin,  is  the  production  of  SybriHt  «nd  -monyrvlt. 
T,  M  to  do»l>t|t:<M  well  kuowu  to  all  vur  reudtrn,  are  the  reculla 
intorensain^  <if  tw-o  individtiahi  of  tvo  differtnt  apeeies :  the  tnnle,  for 
plr,  iMting  th«  AjrAritt  of  the  bonw  and  m*  ;  whilst,  on  the  otfa^r  hand, 
yrtU  are  derired  from  individnala  of  different  roMi  or  tarittiet,  of  which 
wiiugfuiM  iiutaooeH  present  tlteniMlvea  in  our  n/et»  of  <lotne*ticiit«(l  animals. 
With  nlMvavt  to  tbeM<  phenouteua,  the  evidence  adduced  by  the  author 
mmt  to  alioir  dnt  Uie  prodnction  of  mongrcb  is  alvajn  easy,  hov«T«r 
ftmify  the  Tacen  may  diffff  ffom  one  another.  It  takes  fdace  daily  betwoeu 
iadWidiiaU  Ic^  entirL-ly  to  thcDifielves,  nnd  nan  hu  nftcn  more  difflrul^  In 
pPtreAtioK  than  in  proitmtinK  the  intercourae.  Neither  does  it  intxrfere  with 
the  frrtility  of  the  oir<i|inn;;,  vrhirh  tt  equal  to,  if  not  great«r  tluin  that  maui- 
faikd  in  the  union  of  indiriduaU  of  the  sazue  race. 

Hj/bridumt  or  the  iutvrvn«iiin<;  of  tpecwf,  is  in  the  immense  majority 
4f  cu»  irapoesifale,  even  where  the  two  Hpi>ci«  1iroU{^t  into  iflutiouwitb 
■RUtolherpTMcnl  the  uM«t  striking  Affinities.  "It  iseilremely  rare  amongst 
bw,  DC  wild  individual*,  and  in  captive  or  domesticated  ipecifs  it  is  brought 
tbrat  Mily  with  the  aid  of  matxKUTm,  which  often  fail  to  pcodutw  a  tmuIU 
leader  its  influencxs  even  in  the  moat  favounble  cases,  fertility  (almoab 
viib  one  excplinn  only)  bc<wni<«  trrejcalar,  and  in  sometimes  (liminiahed 
Id  An  enormous  extent" 

Unch  apart-  i*  di-TDlinl  l>y  llie  author  to  Ihe  oonsiderntitrn  of  these  phe- 
unaena,  and  be  seenu  almost  to  have  pshati«tvd  th<-  cnbji-trl,  for  hin  evidence 
a  diawii  from  every  conceivnbie  source  His  dissertation  upon  the  past  and 
(htan  opentiouB  of  man,  and  the  influence  which  be  exercises  in  the  formation 
of  bybrida  and  mongrels,  in  deeply  interesting,  and  well  dccervca  a  poasing 
BDljoe.  He  auks  whether  it  will  ever  \-m  possible  to  produ'CC  fertile  hybrids, 
md  toB  reply  a,  "  pnbMy  not ;"  but  "  the  power  of  man  is  veiy  great,  ancl 
Ins  than  all  nthem  are  we  di«pos<?d  to  assign  to  it  liniila  bANe<l  npun  ottr 
pr«ent  knowledge.  Thix  power  hn«  already  been  strikin)fly  exhibited  in  the 
nfjft  of  bets  to  which  we  havv  referred.  There  in  luit  known  a  single  case  of 
bybiidtam  helwecn  mid  xpccies."  (*.<-,  xpoataneous  crossing  of  species  in  the 
vikt  stated  "  bnt  man  has  ubloincd  fertile  \mioiia,  nut  only  between  spedea 
thst  hare  Rabmitt«d  for  e^ntnries  to  hia  <lijminfttion,  but  between  those 
which  it  ia  diUkntt  to  tame,  between  the  tiger  and  liou.  He  has  done  even 
more,  when,  after  innnnirnUe  frnitleas  attempts,  he  has  at  length  created 
mitt  of  hybrids." 

In  couclD'ling  bis  nmariu  on  bybride  and  mongrel.^,  the  uulliur  my*  that 
if  we  ascend  in  imaginatioa  to  the  origin  of  wangrel  races,  w«  find  theui 
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dectmipaMduitAliuiiilww,  Amy  oa«th«  progeny  of  n  &tibfr  umI  nottnf.rlk 
wch  precedinfi  i;en«nition  the  aambrrof  thmr  IknuUe*  deacMU  nttdnj 
mrriw  at  th«  initial  U>rm  of  on  unifvt  primitxr*  pnir. 

"  Did  this  pair  roUtfcsust,  orwon  thfre  at  the  commencnnrat  mujpiiij 
«XA«tlj  alike  I  ThiR  in  •  ijneatioa  of  (art,  with  vhiuh  idcQcv  is  uiuUt  b  I 
deal,  for  nciUtcr  obscmtion  Dor  oxpem'iico  Ainuahfis  any  daU  od  thia  Im4* 
Tlti!  author  U  diiipiMiHl  to  think  thatowlntpeeieaoammenoodwiliiauagbpK, 

And  now  we  come  to  lh(<  application  at  tluao  prindplea  to  Ihtt 
iuliabiUuu   ijf  th«  u;!i>be.     If  the  iLTQaaini!  of  rarknu  diwiniiUr  gntft  i 
men  were  an  luipftBihlo  or  even  a  diScult  pnwoi,  aud  in  th«  latlv i 
tht?  rwultiitg  jntigetQr  bniren,  (iyfrrub  in  bclO  tken  tlmo  gn>u|M  miitj 
cuiiatiliiw  spteiet.    IS,  however,  the  n-rerM  be  tke  CMC.  and  lira  niwUofaJ 
tutt-rmtiin^  of  ttte»o  groups   bu  char^'teruttd  by  tb«  peeuliarittM  a( 
iuod^kI,  then,  of  ooone,  th»  aulbiir  cDu.iiden  liiioBelf  joslifiML  in  i 
Uiat  tStvj  ar«  itiiiijily  new  or  TuhctivK. 

.    Fw  tho  establiiihmcflt  of  the  l»ti«r  paailian  he  oolleota  and  adnoM  i 
gnat  aiuoimt  of  itstiniouy,    Wo  idiuU  <^ui>te  wu  or  two  «f  ibe  MMt  1(011(1 
esiuuplea  which  it  includes. 

Livk-t  (.itoffioj,  cngiiKt'r  tii  the  Maurittiu,  was  Iht  too  of  » 
bmiihk  origin,  autl  of  u  Ficnchiiuui  of  iiuwd  HtAudiog.  "  In  lu»  colour,  i!ealini%  j 
liuir,  »nd  t^t«ti  iti  llio  uhoracl'nixUc  i.xluur,  b«  roprodooad  ail  ilie  pwoliAnMJ 
ill  tJio  DiatomBl  tBcc,  but  hie  iotcUijjeiioo  and  awitimcntB  wna 
European.*'    The  aocount  cu»clud<r»  hy  itiuting  that  h«  diod  a  oona 
lucnilwr  of  t!iD  Imttiiuto  of  France.     Another  can  cited,  n  one  wbeti  ''] 
"  tiriiia,  who  weT«  incoutM<(iiI>ly  prwvrd  to  Iw  by  thp  *nui«  iatlwr,''  Uw  ml 
poiQxwii.vl  iill  t}ic  ctiAroctfristics  of  the  negro  moc,  and  the  other  tboae  uf  ^ 
wliitr. 

Again,  it  u  Khown  that  in  Mvxico  tJtm  art  at  Itatt  J{/ltmint9rmtiwi*  f^ 
bitvMit  (A«N  (Mv  Tact*.  But,  jierhapA.  thr  most  striking  evideooe  ndnnori  W 
ikt  author  in  favour  of  hLi  th^^ory  \»  tho  pubUcation  of  an  ordnaiu»« 
Odifomia,  forbidding  the  inorriuge  or  int^-rcronin^  of  the  two  ncea  (alii' 
■ad  black),  under  hmry  pcnaltiw;  ■'in  which  cue,"  aaystha  author,  "ikt 
CUifomian  lc(^MHliitiinr  acU  preciKvly  in  Uic  wuue  nutuivt  a»  the  ptmpriMn  of 
a  pure  breed,  which  he  dMirOH  to  piT*Grve  from  all  aduiixtura(d«ieritnati<n): 
*         *        *  it  Uin  onhr  to  pretrnt  tht  /miotv,  tJt$  aaaigomUiim  <^ 

rxww." 

We  caonotposublyfijllon  tlioaulhur  thrQUgbtheretntundcrof  hiflftbl«*iak, 
in.  which  ho  ireabi  of  crowed  lauM  of  men ;  of  tho  inflncace  of  cxtomal  eoadi- 
tioiu  up<m  the  production  of  ntcfa  raoea;  vf  th«  theory  of  Aguiaix  {twa 
which  M.  do  (junta-ritj;v«  disM>nt«),  who  belieTsa  oartain  gioupa  of  meu  U 
hdvc  WeQ  di«Lii)ct1y  created  in  viu-ioUii  parta  of  Uw  ^obo  alou^  with  thr 
Gnutut  and  fti>ru  br  wliiuh  thcy  on  Muroiindod.  Nor  can  woaooomiMnj  hintte 
the  ec.iu.iii*T«lioii  of  ibeories  conceniing  thfr  migmtiom  bj  wbtoh  thio  « 
coniiQf  iiu  and  i^knda  wore  peoploil  from  orn  contiv. 

SulBco  it  to  Bay  ihut  the  author  bulierea  (on  purely  acientific  grounda) : 
only  thai  the  liuiiian  faniiliM  hare  idl  haii  tholr  origin   in  a  anjtle  pair,  ■ 
that  ail  ovidcrn'O  und»  to  thn  cijnclusion  that  Centre!  Ajda  wai  '*  the 
flndle  of  nuu),"  from  whetKe,  radiating  la  cvsry  directioDf  **  the  homan  I 
~~  at  forth  to  people  iho  moet  diatjuii  uditudm." 


W«  hhf  fillvd  M  ffludi  oC  oat  M{MC«  Willi  thu  0UIWT7  AtitA  of  M.  d» 

deeply  intorwting  volume — a   toiitm  Willi  wlikh  wv  fwl  eiiw 
nwlcn  will  bo   better  pbaaed  thao  the;  would  have  been  with  any 
critioinnB  of  mr  own— thai  we  Imre  Imt  LiCtle  room  left  to  com' 
upon  tt«  mprits. 

In  the  first  ptaec.  we  mtutt  Iw  orthod'n.  An<l  find  fjuilt.   M.  At  Qoattcfiign 

t*  a  ifptciiU  p1i>Kili>r ;  an  boniwt  and  tnithM  oce,  it  is  tnt« ;  but  a  iipedal 

Indff,  i»Awithstand)n); ;  and  we  miPt  thcrcfvru  not  b»  Burphs«d  to  flo<] 

hc»  and  then  hu  cuthturiaEm  has  carrieil  him  into  the  expnHAm  of 

upiniaiuL 

'Hmnrmr  gmA  tnav  1»  our  mnpAthj  w-itli  th«  nnimal  nem,  we  plMd 
tn  tht  wcaknm  of  preferring,  «t  Imit.  a  iti'jatiitc  orJif  for  oar- 
i;  Iwit  at  llii-  mtnt*  limp,  wc  cnn  hnrdly  |^  to  th«  Irngtb  to  which 
ma  Rtitfaor  doo,  of  requiring  a  dbttinct  mtlttt  in  nature  for  our  rac«. 
It  B  trip  some  of  lu  hnrr  Diriix?  ntcri)int<!»  ;  but  if  inankind  bo  all  <«f  one 
■i»i(«,  it  Im«I  tlii^K  aro  many  who  stand  bo  low  down  in  tbnt  spe«iM  Lluit  lh«y 
t]'[uuiirunte  tvry  elatrly  ti>  the  Simia.-, — ton  t'liMcly  to  admit  of  a  \xue  of 
(Uauuiatton  Iwin^  dmwn  «uch  «a  that  <U<uoti-d  hy  our  aiitlior.  But  wo  wmd 
inly  irfpr  to  his  own  3:*^  in  order  to  show  that  no  soob  dinlincUoti 
«l»b,  aiid  that  Maa  nnt  bUU  lie  placed  at  the  head  of  the  anintal  ktnj,'doni. 
TSt  whole  aj;Kunicnt  for  the  unity  of  tJio  human  Bpeciea  is  based  opoa  tho 
pbfkiblK^cU  aualoj^es  eid^tiu};  lictwe«n  man  and  the  lower  animals,  and  upon 
A*  ptMnoinran  viht(')i  acn>iii{nny  tli«  Itfvlii'ftorir  of  botli. 

N*y,  that  Tccy  being  whom  the  author  would  jwrer  from  thaanhnol  taoes, 
a  dlAlnctly  Its  ho  sepnntcfl  the  Iittt«r  from  the  VcgctaUo  Kingdom,  is atntost 
in  the  »mfi  breath  doscribod  br  him  *' nwli^callv,"  not  in  wotds  alatK(  but 
fc/Nt 

The  day  may,  Hod  wo  trunt  will  com?,  when  nan  will  no  lon^  b«  sn 
mmal ;  but  to  lonj  ua  an  author  derivnt  hu  moat  cogent  reuous  for  a 
Micf  in  tho  unity  of  our  fpccira  from  the  *■  fertility  of  monfird  mwa," 
Itftc,  it  lianllv  e^TOs  oonAinlent  that  he  ttlinuld  diMonneet  him  from  the 
aooiiBl  RsUn. 

Ihere  u  anotlu.i'  quwlion.  too.  in  which  our  judgment  rcay  pcrliaps  bo  a 
tiitU  buwed  by  the  authoi'ii  Btricturcfi  upon  our  trcntnicint  of  tho  Aboriginea 
[  h  Australia,  but  on  whieh  oar  ricws  and  hiit  do  not  roioeidi^ 

Ol»  of  hfa  arjpunenia  in  laTOiir  of  the  iiiuty  of  our  apocios  is  fbtmdod  on 
wfatt  ho  deenr»  tn  W  the  fart.  Hint  then-  !■•  l^wt  iliflerenoe  brtwem  tlie  most 
dcgnided  Aurtntlisn  nnd  the  niotit  enli<.'))U'ne'l  Kuroptwt  than  Ix-twcui  nuioy 
iadiTiduals  even  ^f  the  mihk  ruct  iiiiii>iLu»t  the  lower  Hniinalv.  A^taiiixt  MUch 
a  theory  we  must  enter  our  protiwc,  uud  oltliuir^li  we  ntraly  haye  ivoauree  to 
llw  aripimerUnm  ml  lurmwum,  yet,  in  this  imtuuci-,  it  ni>pcan  to  us  »o 
conrincinx  that  wr  xhall  indulge  in  it,  and  at  the  same  time  apolo^ie  to  our 
Mithur  fttr  tlie  oitiuua  conipari»oa  which  his  "  theory  "  has  sagf;ftit<yL 

A  lady  fritad,  who  ha-t  retiided  roaoy  yon  in  Australia,  once  informed  us 
that  the  DStires  oscd  to  eot^T  tiio  iaclosiirv  nttac^hed  to  her  faouM!,  wbnrv  lojpi 
«[  wood  wei«  stond,  and.  half-naked  as  they  wore,  squatted  down  and  reeled 
ibemaelTes  with  ^cul  gutto  upon  the  white  miti^iit  which  inbabiu^  tho 
■■leiCk.  SometimeA  they  eren  entered  the  house  in  naittb  of  greater  dainties 
<;of  whnt  ibcy  conaiAted,  OUT  friend  did  not  state;  probnUy  of  mioo);  and 
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Uii>n.  if  sbe  happened  co  be  nt  tb»  top  of  the  boow  at  th«  time,  tLrn  m*  w  I 
aioed  ihaA  any  one.'  iihould  intintaio  llieJr  Tt»it,  for  tb»  iiitli<nUi)iu  Uin«( 
pemwied  clw  wh<tlc>  dw«Uui){,  &Dd  she  eQun  calltid  out  lo  tlic  scrvuitA  "t*  pal 
th«  nativm  out !"    For  iho  ofJho-  pittun,  vp  will  allow  M.  da  Qtutn^i  I 
chooM  hJM  subject  amongst  tboso  enlightened nndifticcs  to  vbom  his  eioq,i 
dtaconrses  ar«  deliTpnxl,  uitl  tlttn  let  liiin  iihuw  lu  any  two  buliiidtuik,  in  IlilJ 
•UM  iBOe  or  onignab,  wbicb  prmoiit  eo  wide  a  diBvrenco  wt  do  Urn*. 

The  author,  loo,  txLiblM  iv  littlu  wrenktieKii,  in  refusing  (us  he  ufwn 
to  admit  pklsontolo^vol  evideoce,  oxcoptuig  whtto,  m  «  i^Kcial  jtmAett  i 
aunrers  hia  porpoae  so  U»  do ;  ftn-  inBtanoe,  in  t^  eue  of  tiie  rtamm  \ 
in  "  booe  caTenu."     And  n>:^iiii,  we  ennnot   reconcile  hia  adntinioa  dll 
{maibitity  tlwt  ntan  may  one  day  be  able  lo  form  ncMi  ^woMi  aa  veQ 
rsrietica.  with  Uin  cc)iiU*ntji  of  biit  i-h&pWr  uii  the^ily  of  spacm. 

iJnt  if  ibrac  be  indicntionv  of  frablencsB  or  contradiction  in  hia  i 
limy  are  luoro  than  utoncd  for  by  the  Wldnoss  uitii  which  ha  mlui 
enflm/s  camp:  lakcn  up  tli«  weapons  of  Mr.  Darwin,  and  emphija  thml 
de&nd  the  "  inunutability  of  >pcci«a  "  in  K*^ueml,  and  the  unity  of  our  i 

What  influence  our  author's  reasoning  will  have  upon  the  vism  ft  tkl  | 
natnralUt  mfened  to  we,  are  unable  to  conjecture. 

Will  Mr.  Darwin  Hip  his  wiii^  aitd  ctnjte  lo  i<iH;<ruItit*>  t  or  will  Iw  ihatltj 
M.  d«  Quatrefagn  for  liannK  accompanied  hiin  thus  far  on  his  joum^tndi 
Inddinff  hiin  farewell,  travel  on  alone  f 

Will  ho  U^liovc  in  the  fixity  of  spmw,  or  exclaim :  "  In  r^nnpanwB  «ilk 
jmir  extra  pairs  of  toM  and  tin^ni,  trRn!iniittf>d  fn'Mn  j^ncntion  to  g^nm 
lion,  or  with  yonr  "raly  dkiw,  infiprilwl  by  om  fiunily  afwr  anotlwr.  mj 
•loNKationx  of  the  neck  or  lejp  are  mere  trifies**! 

He  may  say,  "  It  is  yon,  not  I,  who  crvato  now  species  by  'beTediu; 
tnuum^srioD  of  pevuliaritioii,*  the  'stnugle  for  eiistcooe,'  aad  jrour  'miltm;''  « 
he  may,  oo  thv  othiT  linnd,  ngrec  th.it  wliKt  /u  ha»  rcpirdcd  ft«  a  pemaiMii 
mooldtn^,  and,  as  it  were,  a  rr^iitivt  cjium^  of  new  ejiecin,  is  only  a  *itf 
nodiflnalicin  nf  existing  i^tKiH  wHtlun  tlic  Itinitwof  tiihetiea  and  laoc^lft 
adapt  tJ>cni  to  tho  vnryin^  inflnono^  uf  nntiire. 

Wo  arc  not  a  pAftisin  ;  and  b-avo  our  two  ciuiDeot  uujuircn  to  KoentBl 
tlwir  diiTerenws,  and  neck  pitmonlly  to  arrive  at  tbo  truth. 

After  what  wa  have  saitl,  we  feel  sure  nn  further  rocoQinipndation  «f  It  ib 
Qwatrefaitnt'  book  is  necessary.  It  \a  the  work  of  a  preat  nat«nlis4,  a  plnuinx 
writer,  and  a  mnet  infttnioiivc  teacher,  and  (aa  already  stated)  in  Mire  «(  • 
mlooona  in  England  wbcncrcr  it  shall  he  tmnxlntcd  intooor  Ua^Dan 


THE  OPnTHALMOSCOPE.* 

THE  rcatlcr  must  acfjiiit  ai  of  the  dwJre  to  pcrpetrat*  a  pun,  whrti  ws 
say  that  now  a  liuys  every  art  and  everj-  Micnce  hiu  iU  iweullar 
•aoope  :"  looloey  ami  hotany  their  micro*cop« ;  phywcs  its  te)e«copt  anJ 
gyroBMpa;  i-botogrsphy  its  Htercowopc ;   omamenlnlion  its  dcbwcffpt; 

f'rIc's!'  ^ci'*'"l  ^U  *'"'  ^**  ^"^  '***  OphthBlraoreopc."    By  J.  W. 


ERVICW*. 
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and  iIm  practiv  of  *iin(«r>'  hwt,  bcftitle*  otiien,  iU  iMhoMope  aod  iiaOpMA(tl' 
«M«r>)pt,  \  fitw  won1i  of  upUnation  m  re;<arJ4  tlie  tn«l'DiLiiic-l,  (ftn 
Uutnunent  which  tierirt>«  U«  Jcuiii^iALion  from  Itvo  Grei^k  ii*nrdB,  signifying 
**ta  IttbsU,"  uxi  "the  eye^")  will  pruhAbly  )m<  interMting  b>  some  of  our 

PiT*i,  howevvr,  tt  will  Im  neeenary  for  ua  britrfly  to  eonsidcr  tbo  itrae- 
larv  af  ltatmnf$  woDdrous  nnd  p<rrfeet  iiiEirutiicnt,  which  is  in  this  cue  the 
active  u  well  u  the  pastlvo  ^fiit  -the  obncrver  and  tli<i  object  of  in- 
VMtlgfttJon, — tre  mt^ftn  the  hatnan  eyi?, — ftnd  then  we  ahftll  b«  «ble  lo 
WidMitand  mon)  clirnrly  Iho  inmlo  In  which  tho  olhcr  iiiotnimenl  u 
•{•pticd. 

Th*  cy«  hw  Ifccn  a|>tty  compared  to  the  *'  cftmcn"  of  a  pbotographia 
stiiit,  and  we  (lull  find  Uiat  a  surrey  of  its  parts  fally  bun  out  Uw 
aaalngy. 

iL         \  The  whole  of  \\%c  posterior  portion  (we 

\^  /  ^        I  voodctit,  from   a  a)    hickwards  coiiftltutra 

^/dPSSiCV^^  th«  hox  or  dnrk  chamber,  th«  wall*  of  which 
m^JW^  V^T^     '*''^  composed  of    Kn  outer  ineinbratie  of  a 

jTH  tvvi*     uiilk-while  colour  and  finn  fibrous  consist' 

)By     *      Ul/I^    '"^y  ("'*  oderuteia,  &,  k),  nnd  of  an  inner 
j^sUp  mfi^'-^  """  '''**'  choroid,  c,  c),  in  which  tlie colouring 

^•^^^^^  J^^^^  matter   (pii^mvntum   nigrum}    in   de|>o«ited, 

^m  */jftl^^5f  **"•*  darkens  tlie  inner  portion  of  the  cham- 

^■^  •      )l  '  '»='■■    Tlio  last-named  is  however  not  empty 

^^■■htUow  .1*  in  the  camera,  Imt  it  is  filled  with  ti  j«lly-likc  transparent 
^^BBbinc;  (</}(lhi;<ritreou9  humour),  whidi  .illvwiafrceiMUM-i^k'  totho  rays 
r  ^  Ualit.  Aulcrior  to  (n  a)  thcchamWr,  ivf  have  l!ie  tuialtgue  of  tlii!  braw 
Mbeaad  lenses  of  tho  camera.  Tlier«  is  (he  exlcrniLl  Iviis  (tlie  cornea,  t), 
betvscn  which  and  the  ■'crystalline"  lens  (J)  v>e  find  the  curtain  ot  dia- 
phragm iffff),  posMtting.  in  the  eye,  that  remarkabli:  power  of  contraction 
Aii4  dilatation  wbenby  more  or  lose  light  is  admitted,  as  drcuniitaDCcs 
•ay  Dccesaitate,  and  which  i»  called  th«  "iris,"  in  conaequence  of  tha 
hm  Imparttd  to  It  in  diff<.'r«Dt  indiriduals  by  its  contaim'd  colouring 
lUtUr.  Between  the  outer  It^tu  (cornea)  and  the  inner  one  (crystsUino 
liu),  is  the  "aqueous  humour."  a  limpid  fluti  which  fills  the  anteriur 
chamber  ;  and,  lastly,  as  the  reader  la  well  aware,  then  in  Uic  apcrtara  in 
tkm  iris  or  diaphragm — tlie  window  of  the  eye  we  might  term  it,  if  U  wen 
not  better  known  as  the  "  pupil ;"  britig  so  called  on  acMUOl  of  the  tittle 
^—inuKV  wliicli  it  rollecta  of  him  who  examines  il. 

^fe    Wc  have  Uios  all  the  csMtutial  parts  of  the  camera  ;  or,  tu  vpcuk  more 

^VmnetJy,  the  camera  has  many  of  the  essential  parts  of  the  eye  (for  «^ 

^K  ban  ODiy  named  a  few  of  the  most  prominent)  ;  and  now  wv  rr<)uice  lu  the 

t      latter,  Iba  "  sensitive  plate,"  which  receirea  impreaaionBof  external  object*. 

lUa  (a  fouttd   in  the  rrfiiifl  (A),  a  delicate  membmnr,  linin;;  tli*  nhulv 

ml  the  MOORVfl  surface  of  the  "  choroid,"  and  over  which  are  ilialributxd 

innaauroble  ramifioalions  of  the  opiie  nerr*  (i),  which  piercoe  t'le  book  of 

thi  eyetiall  a  little  below  tlie  jMOteriur  cstrcDiiLy  of  iUi  axia.      Thf  retina 

^It  U  thai  receives  llu  external  image  after  U  has  poased  Uirough    tlw 

^■•rreial  media  alr««dy  namet),— the    cnmoa,  pupU,  lens  mA  vvlwww 


su 


POrULAB  WUnfOB  BITIVW. 


Immour;  %nd  theiuia  ths  image  la  cotiducttKl  hy  th«  <iplio  ncm  to 
bt^o.    Tlw  ntiiiA,  too.  is  tliat  portinn  of  tli<>  cyo  in  irliosr  i>xan>tnstia« 
Uu  poww  of  Uie  opbtbaluioacope  is  most  »ucc««fifuUy  ntuployed. 

The  inetratncnt  Is  ftTerysimpIs  one,  and  \la  action  U  aamly  andentaoJ  ; 
it  is  in  fact  notliing  more  thtin  u,  liulo  coiicxre  metallic  mirrur  wluck 
reflects  a  bright  liglit  into  the  pupil  of  the  ejF,  and  it  luu  a  small  liali 
piorocd  in  the  ceotro,  llirouuh  which  tb«  ovuUat  may  look  into  thg  ivf 
of  hiH  piitient.  A  magtiifytm;  leoa  plaovd  batwnn  the  mii-ror  and  Iht 
pfttienb's  eye,  so  aa  to  enable  the  ooiilirt  to  axamiot  any  qnnptani  af 
iiMsaae  ibal  may  pRwot  tbemsdrcs  coupletw  tba  eim|ilor  fooua  at  1^ 
iu»trumenl. 
A  ivfcreoct  to  tlw  following  woodout  will  CMst  Uie  reader  to  l»m  i 

idea  of  Lho  u«d«  in  vrbivU  it 
applied.  The  iiluminal'tiig  agott 
a  jot  uf  f^  C04tducted  fptim 
whU  by  ir.«niis  of  k  iVxibU  liil 
and  iurroundvd  bjr  a  cliimnej 
blue  gliuifi  to  niodvnte  lh«  Ufll 
Ttic  rsy«  falling  I'pon  ihapolUE] 
iiiirror  atv  rdltvtad  into  the 
Into  wliich  the  obetrTtr 
tlirough  the  atneU  bole  la  the 
mirror  and  aim  tbrongh  the  trnig- 
nifyinglcnsthatintervcMtlM-lwMn 
the  obaervcr  and  the  tyt  of  hii 
patleat,  and  which  bo  caa  adjitit 
Aceordinf;  (o  bU  wtahea. 

Slk'>tild  tl»  ivadrr  desire  to  know 
more  on  this  inleiMltng  subjn 
to   study   tJia    optical    principt^ 
ronc<<rned  In  tho  operatioo  of 
'uHlnimen',  or  the  varloos 
which  it  hnsniKumnd  In  the  hani 
oT  skilful  optitiana  and  ocnlljti;  ahould  be  wi«h  to  aee  the   ''opbt 
RioBco[iic  **  appearance  nf  lh«  inlcrior  of  the  ocnlar  ohamWr  in  bMllh 
disease — wo  must  refer  him  in  the  able  work  hefure  u\  and  hu  will  ■ 
to  be  one  of  the  first  onlcr.    It  ia  not  intended  (aa  arr  many  auch  ti: 
as  A  professional  adrertbement  ftir  the  nulbur  ;  but  b  an  cBsay,  for  i 
pH«c  was  awarded  to  Mr.Jltilke  by  the  Royal  College  of  SorReona  in  l| 
'Die  rariooa  forma  of  the  lustruntenl  of  nbicb  it  treats  are  uxhilited 
w«>Il^xc7Uted  woodculiv  Ai'd  the  eziuislto  rbromo-lilhogra^iba  by  lAt 
l>Ay  and  Son,  IlluBtralivp  uf  the  appearance  of  the  retina  in  health 
disease,  rctinirc  no  such  apology  as  the  gutlior  ooiulden  it  nvedful  to  ofTfr" 
for  them  in  hli  prefnce. 

AJlhi.tigh  an  emioenllyfjwrfieof  trratUe,  it  if,  faDwerrr,  not 
|>o[>ulBr  one  ;  but  we  have  an  hndlatlon  In  ci.rdially  lecommomlinfl 
th«  pemtal  of  all  medical  practilioDer^  and  ■UldctllI^  aa  widl  aa  to  n-^ili 
•ocietue^  public  libraries,  and  to  »nrh    readtn  aa  are  in  aome  deRr 
■rquahiled  with  anMouiiMi  (iHenrc. 


BBTrews. 

(M  "  FoitJ."    Ry  Edwix  LamkkSthk,  M.D.,  P,R.S.    Hardwieke. 

Dr  lAiiketter's  Lectoret  on  Food  huve  na  cxU>iulve  clrculatiuu.     TI4I4 

nol  h)  bo  vondered  at,  for  ihtj  are  intended  chiefly  for  the  mtcieft'-Uie 

'  warV  in)t  cluset,"  m  they  ar«  d«naininatH . 

Wt  aflirm,  widiout  hmitatioo,  and  at  the  risk  of  ineurritiK  censure  for 

hrnvritism"  towards  a  friend  and  correspondoiil,  that  this  oxcellont 

work  should  be  carefully  read  tiy  all  aections  of  th«  communit/, 

'  pamitii  and  children,  t«Aoh«n  and  tauglit. 

They  may,  perhaps,  find  her«  and  there  a  little  tautology,  whidi  Ihc 

Itbor  Would  havs  dune  well  to  avoid,  or,  even  in  the  liurry  uf  **  prvpAriiin 

,  littlowmntof  e1«^nc»in  diction;  but  Dr.  Laukester  is  a  "working 

'  hiiiu«lf,  and  Us  work,  in  IhU  instance,  hua  been  to  t^ucli  us  cvortra- 

'  daily  food  and  luxuries,  which  he  has  dune  most  efficiently. 

Not  Itein^  A  man  of  extreme  opintonn,  he  mil  l*e  heard  with  respvct  by 

•O;  atid   whilU  we  direct  funeral  attention  to   liis   work,  as    ticutiug 

^ncablyuf  till!  coinfurt*  of  erery<day  life,  tea,  coffee,  choc oUte,  ii\>ltx»,iiC., 

«■  wDuld   more  parltcnlariy  reconiuiend  those  oliapt«re  in  which  he  dcAb 

villi  **  iviu?,  sji\rii3,  alcohol,  and  tobacco,"  to  those  Tcry  aumerous  fdltow- 

•Hfltiymsn  wito  arc  cither  not  aware  of  lliu  injurious  efTecli  of  ovur- 

I  ttlolgaiec  in  alcoholic  lir^nors,  or,  beinj;  aware  of  them,  hare  not  sufficient 

lAf-Control  to  resist  their  pernicious  influence*. 


Aratf  Crtalwrtt.    By  Orarlss  Boxkr.    Longmans. 

It  is  diflicuU  to  coaceive  of  a  tender-tcartvd  spurt^nian.  One  caonol 
hnan^ne  ilial  hi;  who  hunts  a  {tantiiig  h.ire  to  dvalli,  or  who  can  look  Ml 
altnly  wliiUt  lu<  Aoga  t«ar  into  pii'ces  a  tremhllng  doe,  is  capflUe  of 
frtlipg  gentle  motions. 

Bot  if  Mr.  Boner  fools  at  he  writ«9,  we  nrc  hound  to  conclod?,  that  a 
^qrtln;  man  i-Ka  uot  necceaarily  posMas  t  heart  of  stone,  and  tliat  Ite  may 
krainascoptiblt-  of  lore  and  pity  as  his  fellow-men. 

Indeed,  the  ftnture  by  which,  above  all  others,  the  work  Iwforc  its  is 
tfcunelerised  and  rendered  interesting.  Is  the  description  of  [he  lure 
(slithited  by  forMt  cn-Aturrit  for  Iheir  AfFNpriiig.  We  shall  extract 
u  Inslance  of  thi^  attachment,  and  the  reader  ivill  obtain  some  idea  of 
Hr.  Soncr't  ktyli  of  xvritins. 

Thv  first  rehtea  to  the  female  of  tlie  Wild  Boar  ;  ttie  second  to  that  of 
iln  Boehuek  :— 

"Bat  c:ntTa1Iy  the  female  parent  fulfils  her  dutiw  with  true  maternal 
em,  ana  Icsds  and  watches  over  her  oDvprin^  with  t4>ndernet«  and  nnxioua 
Inre.  Iljrtctly  she  hears  one  cry,  she  basteiis  to  the  ajHrt.  She  call*  them 
sNouii  h^r  an  n  ben  her  cliic-kenii,  if  their  Mtfity  bcenis  thrcAtentd  ;  and 
nhca  dan^ur  a{>[>n)achc»,  the  itctt  off  with  bi-r  family  t-c»m[ivrinff  nfter,  to 
U»A  Ihein  wlisre  tlicy  will  be  secure.  She  does  not  stop  till  there  in  no 
fear  of  purtuil.  She  Icttda  the  way.  and  hiuitens  on  with  an  ocoiiMonal 
jtrantr  which  many  indicate  displeMHim  at  beiiij;  dint urbed, or  jui  adinouiliun 
to  her  family  to  keep  cbiw?.  When  she  stops,  tliey  atop,  and  ore  ab  btill  as 
tile.  Though  mich  mattvrn  tnuiit  be  n«w  to  them,  and  they  can  know 
llUle  or  notbint^  of  the  neccMitr  of  caution,  Iho  young  thioj^'S  stand  and 
llUen  as  though  they  undcnstood  all  about  it.     But  onwarda  their  motlier 
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«ilii  ft  grmat  as  a  nggwl  ivr  rotitftt,  uiJ  tfae  muit  be  fur  im,] 
'  lua  fizat  BOMced^  unl  hare  rcAched  the  shelter  of  too*] 

^  lfekbt,tcfiB»ikt  wm  fup  or  kt  bur  UtU>  one*  itniv  at  vilL  I 

'ncreii  ■•pmllbBt«inihiuitMrwhenl)ery<n)R£iieMide?CTir«.  Hai 
■iBB^  b  Ifan  q«t»  heroir.  No  tnktkr  wbo  U)«  ffpt^tr  b^  wlicdicr  nta  1 
wA-»tmmi  «r  knte  af  ■■pcciM'  forw,  she  lie*  *t  hint  with  A  furj  wWh 
ll  h  Stmatl  to  ■ilhitftnil  Nor  'will  ateaiy  igriatance  or  duperaU  ytavwi 
Imp  ^  Udc  «v  aak*  bar  nbcat.  Not  tiU  hrr  child  be  mT*.  oi  til)  tbi 
iMtvlf  ri^  befan  ber  iot,  doM  the  eomhot  cot).  For,  as  tn  driviu^  hu 
lack,  jva  Bt^U  is  wll  think  of  making  *  rob>>r<I  lioii«*M  Uim,  u  k 
OftA  barto  eBi%  wblle  life  remutia.  Atitl,  aa  vras  aaid  above,  her  biU  ii 
Inftfe;  dhatcui  witpinwof  flwh,  aod  tr%n>pleton  lwrfaUeDail*eran. 
Sbe  tftariM  «ka  ta  the  attack,  and  does  tut  wonnd  in  paa»ing,  anJ  ll«s 
gt  «aw  a*  tba  omit  asbnal  will  do.  U«oo«,  with  her,  it  is  osdMi  to  lifp 
miU,  or  fti  bdnd  a  tree,  aa  jros  woald,  if  the  boar  were  to  nuh  n  i  ^n 

Ci;  Cannot  to  b««T«d«d  thus.  When  be  attacks,  and  there  b  no  ..<  I  u'l 
p,  /so  may  flh»  raanwlf  flat  on  the  ^ronnd,  aTi<)  yon  are  uft,  far  tU 
bov  cannot  woaaiTdownwarda,  but  ripe  apKards  only,  as  be  paswi  uml 
coea  on.  Bat  she,  were  you  to  try  aach  a  stratairiMii  iriih  her,  would  inn 
M  to  bcr  •dvaalase  and  yoar  aorrow ;  for  yoB  would  never  fret  up  JunJa 
wbab  and  woad  ;  may  be,  not  riac  at  all.  Yet  the  be  and  the  the-boW| 
if  let  alone,  will  lianu  no  one ;  on  the  contrary,  they  flee  at  uu'i 
approadL." 

Th«  work  contains  matter  for  a  lengthened  review,  which,  however,  oar 
■pace  mil  not  afford  ;  and  those  who  are  Interested  in  the  aeconnt  of  tb 
£a^  and  the  halrhreadLh  escapee  of  EBgle-Imnters ;  or  in  that  of  tJii 
Bear,  Roe,  Deer,  Cock  of  the  Woods,  Itc^  mnet  purdiase  the  Tolame,  vhicli 
they  will  find  lo  be  written  ia  a  Tory  pleMing  style,  and  iUuslrateti  witli 
tulemlily  goml  wnoil-cngmvings  and  lithographs.  The  iciciilific  infOTKil- 
tiun  iitmtagni  indeed,  the  author  States  iu  hie  preface  thatU  la  wholl; 
without  Kientific  pretention. 
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QUARTERLY  RETROSPECT. 


DURIN'i.;  tin-  lasl  montli,  the  MUnlific  worW  ]i&«  lout  one  of  iw  iiobk-st 
Slid  ino^t  uHefiil  ik-nixviiM.     Wc  bclievo  that  in  thus  desi^naling;  itip 
Iah>  Contort  uf  our  <^uocn,  wc  aw   p«yin^   a    more  just  tiihiite  tu  liia 
icnory  Uian  if  we  werv  ta  rank  him  Amnn^t  the  tuil>1(  patrniitt  of  scii'nci'. 
He  waa  the  nnUeat  patron  af  tc'itncv  in  the  lanil,  l>ut  he  waa  also  one 
lli  >io«l  able  anil  earnest  devotees ;  anil  when  lit:*  nobility  abal)  bt  for- 
Itis  repulatiun  iis  a  m»n  of  intellect  am!  u  {latron  of  mind  will 
lain  immurtaJ. 

Prinn)  Albert  attaineiJ  to  many  posts  of  distinction  during  hi*  lifetime ; 
id  it  most  he  nniventtlly  ai^cDowItdfted  lliat  in  everi'  such  case  he  occu- 

the  position  lu  which  he  was  entitled  by  his  intelligence. 
He  was  the  nriginatur  of  InduAtrini  KxbibitiuDfi  in  Knftland,  and  for 
aloDc  any  ntlier  tnnn  would  hav«  tkcItciI  a  degree  of  honingr,  Mirh 
th»  Prince  never  toii;;hl  nor  aocepted.  He  died  Chancellor  of  one 
uf  our  leadinc  L'nivenities ;  and  in  tliu  ycur  1859  be  waa  iiotnlnated  to  the 
kigliDst  KicutiGu  office  that  cau  bv  held  by  an  KiigHshmtiu  ;  niiniely,  the 
FiTfiJency  of  Iha  British  Association  for  the  Advancement  of  Science  ;  and 
it  is  If  reed,  wiihout  a  disitenticnt  Toice,  that  he  aeqaiitcd  hlmaelf  bonour- 
•Uy  in  thU  difficult  and  exalted  [)niition. 

At  Various  limrs  we  have  been  witneaxca  of  the  interEi-t  wliirli  be  mani- 
ftrted  in  edacational  alabliabments  of  lew  pnt«nsion9  than  those  refiTre<) 
to ;  and  doubilcn  many  uf  these  will  verioualy  feel  hit  nntimcly  def  aiture, 
Ivr  it  will  asanradly  he  long  before  hia  place  ie  vupplied  by  bis  equal  in 
mertl)  and  talent. 
But  let  us  not  nngfi  ourselves  by  the  side  ftf  those  who  see  in  his  deocace 
catue  only  for  regret  »nd  lamentation ;  nor  be  content  to  deplore  and 
inour  over  the  leas  that  has  been  sustained  by  (ha  country.  I-ct  ns 
her  reflect  how  niucli  better  and  happier  he  made  the  nation  durioR  Ms 
m  t  what  a  favouraWo  influence  hia  modest  usefulnew  murt  Iiave 
upon  the  minds  of  his  chiUrow,  who  will  hare  constantly  in- 
\tig  opiMTtunitiet  for  well-dotn^  :  and  let  us  take  tile  lesson  to  hvuH, 
lidcr  how,  surrounded  by  nil  the  temptations  of  Inxnry,  and  of  an 
position,  he  prepared  fur  liims«lf,  through  a  well-spent  life,  a 
pillow  for  his  last  hoars  in  a  mortal  state,  and  a  happy  honii> 
b  etcniit\'. 

KO.    11.  8 
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Dot  Another  man  of  north  uxA  talent  hu  oJao  neently  deputed 
litm.    Tlicrc  ».ra  few  Uviiif[  mtn  who  hare  done  so  much  in  the  cam* 
science  as  the  late  ProfeMOr  Qaekelt ;  and  he  too  attaiocd  consii 
emiiteiice  in  hi*  own  sphere. 

In  1BA6,  he  succeeded  Profiessoi  Owen  as  Conservator  of  the  Uusna 
the  Royal  College  of  Surgeons,  l>Dt  be  only  ohtaincd  tliU  appotntaenl 
a  time  when  his  health  vas  sach  as  to  render  his  promotion  of  Utile 
and,  indMiI,  too  Utc  to  l>c  of  any  service  in  ameliorating  his  worldly  o«)fl>! 
tion,  or  providiii);  for  hiit  fkiiiiiy. 

Professor  Quekett,  like  many  more  men  of  science,  jjjfave  hinudf  «p 
tbt  world's  bflaefil,  and  now  leaves  his  oflfspring  dependent  upon  the 
of  which  be  wwtlic  betitfarbor. 

Two  distinct  committees  are  almdy  formed  (o  raise  a  nmnnriol  for 
■erricesi  the  one  consists  of  Professors  Owen,  Bask,  and  other  well-It 
men    of   science,  and  the  honorary  secretary  is  Lionel  S.   Itealf, 
(King's  College);  the  other  was  set  on  foot  by  the  .MicroRoopicalSueiHy, 
which  Professor  Quekett  was  on«  of  the  founders,  and  Jalwx  llvufi  ft^\ 
1,  Bedford-square,  acts  as  secretary. 

It  is  proposed  that  the  money  subscribed  be  iavestcd  in  the  baodi  ifj 
trustees  to  accumnlute  uatU  tlia  general  education  of  the  I>oya  is 
pletc,  and  they  enter  upon  the  profession  or  oecopation  of  tlinr 
when  n  fourth  part  of  the  accumuUt/'d  fund  will  be  devoted  to  fn: 
the  internt  of  each  in  tlie  mauuer  which  may  seem  most  dewraUe, 

We  can  heartily  commend  this  object  to  such  of  our  readers  at  lit! 
lUsposod  to  render  s  just  tribute  to  a  good  as  well  as  ii  talentad  iMif 
(etl  sure  that  the  amount  raised  will  be  wisely  hnsbiuided  bf  tktm 
have  the  matter  in  hand. 

Th4^  sdeutiric  prugreaa  of  the  last  UuM  months  will  be  funnd  recoidsJ  in 
the  following  papers  : — 

ASTRONOMY. 

THOSE  nho  have  been  charmed  with  the  aspect  of  the  heamui 
clear  nl^ht,  and  the  thousands  of  Ituktre*  which  adorn  this 
spectacle,  should,  nt  the  leaol,  show  their  gratitode  by  takinjc  part,  sste 
as  lies  in  thdr  power,  in  notietof;  the  pheoomena  which  arc  contfnull; 
passiuK  ill  thoie  regions.    We  may  particularly  draw  atlmtioa  to  ndi 
obMrvitiotu  aa  can  be  made  with  tlic  naked  eye,  aa  an  the  «ha{M  ml 
dhnoBsionB  of  the  Zodiacal  light,  at  the  ordinary  extremity  of  vbMi 
GotJHcliniiiit  iletecled  a  further  vcn,-  faint  lijht  the  last  few  yMiv;  t«lhl 
fitlliuK-stars  and  uther  meteors  ;  to  tile  Northern  Lights  ;  but  more  psiti> 
coWly  to  the  star*  tlicntselves,  *ud  Uie  changes  of  lustra  which  take  plsoa 
among  them.     This  last  subject  is,  indeed,  one  of  the  most  intertstbg  l« 
which  the  nttciiUoti  can  be  directed  In  so  far  as  regards  amateoTMitroBDia^. 
When  we  look  over  a  good  celratial  jtloW,  or  sefies  of  star  maps.  In  whWi 
thoae  objects  visibla  to  the  nake<l  eye  are  inserted,  in  order  to  And  out  the 
DUDH  and  positions  of  the  diffFrent  sfauv  and  con»t«Ilatioiis,  even  dnring 
ttJft.»faairy  instruction,  we  leum  that  the  conniiunly -received  Doti»a  of 
Sttnisteoeii  of  only  abc  cUaeea  of  atan  visible  to  the  naked  eye  b  nine 
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^n^  Ter>'  like  a  fiction,  and  that  wry  few  ore  rxsctlv  of  Uio  same 
nOiaDcy.  Should  tlie  uiiftteur  arruD)^  Uiv  stars  risible  without  a  t«le- 
ipe  according  to  Uieir  brightness  iw  would  discover  another  n-tnarkablo 
Iwioroenftn,— Tit,  that  the  etars  &n  not  «ia«]ly  constant  in  their  light, 
id  thftt  many  have  been  diseorered  to  1i«  variable;  and  It  in  vtry  prolnalile 
111  many  mure  rraiain  to  lie  detected,  vv<-ii  »f  tlio««  risible  to  the  naked 
jf.  'Vhuty  Beta  of  the  const«tlation  Penena  varies  from  the  second  to  the 
fojth  majEcnitude  and  back  again  in  Itm  thui  thm  dayi ;  I^uubda  Tauri 
hu^  nearly  a  magoitudo  in  four  Jays ;  Eta  Aquils,  in  eeren  days ; 
Geminomm  letoms  to  the  same  brilliancy  every  ten  days  ;  Beta 
fftteUiUhom  the  third  to  the  fourtli  class,  with  aingular  chaugca  of 
1^  and  retuTDa  to  its  original  lurtre  every  thirteen  days  ;  Alplia  tieiculia 
from  tlte  third  to  Uie  foartii  magnitude,  ami  back  again  tv  Ui»  third 
wry  lixty-threo  days.  Clii  Cygni  is  visible  to  the  naked  ey«  at  its 
■i(ht<el  epoch,  and  almost  unseen  in  the  moat  poworful  tcleiico(>e*  at  it« 
hJotot  time ;  it  Iib»  a  [leriod  of  307  i&y*.  In  addition  to  thoM  stars  (all 
if  which  are  easily  found  by  lietp  of  a  map  of  eian  or  a  celestial  gloha), 
Htm  arc  others  which  are  visible  at  the  preaent  time,  and  on  which  many 
nloalilt  nhaervations  mi^'ht  l>e  made  with  nnoMtiHli-d  vision,  inch  as 
^[ailiiti  AuHj;sc,  Alpha  Ononis,  Alpha  L'rsn.-  Majoris,  Htn  Ursip  ItfujoriB, 
itpk«'Caji»io|ieiiD,  and  Alpha  Ifyiira-.  Perhaps  the  iiiusl  reiiiarkablo  of 
ll  tb»  vcrinblr  stars  is  Otuicroii,  vr  Mint  Coti,  as  it  has  boon  called,  wluch 
ku  s  period  of  332  days.  It  ia  one  of  the  hrighteet  stare  in  the  consti'lla- 
lia  of  the  Whale  at  its  roniimum  brilliancy,  being  ftwiuently,  tliougli 
UN  Always,  at  that  time  of  the  M-cond  magnitude,  whence  it  bocomee 
MDiplHcly  iuviMble.  Although  favourably  situated  at  jireaenl,  it  ia  now 
IBTWble  without  thr  assistance  of  a  telescope, having  iu-riv«d  at  it«g^eat4^st 
kQIUncy  ut  the  commencement  of  Ang:ust,  and  being  only  visible  to  the 
AtMtye  for  abvut  190  days.  In  addition  to  those  objects,  there  are 
i>n?da  of  fifty  well-delermincd  t«Iei>copic  stars  which,  vary  in  lustre, 
bvt  or  leas,  and  of  whioh  the  fullowiuf,'  can  U  obHervcd  at  prvaent  by 
Ibwe  who  possess  telescopes :— T  Ilydm  (U.A.  Hh.  48m.,  Dm.  tf  37'), 
I  *illi  a  period  of  21)2  days,  varying  heln-een  the  eighth  magnitude  and 
Inrisihility,  arrives  ut  iU  probablo  8;reateMl  brightness  on  Feb.  22, 1O0S  ; 
;t  Virginia  (R..'!.  12-44,  Dec. +6°Hl']  will  probably  arrive  at  its  maximum 
ude  of  the  wveoth  order  of  bri^btaewi  on  Jan.  4,  lOi;^  ;  S  TaHri 
4iu2lm^t>tv.-^i'"  36')  will  become  visible  on  Iklareh  II,  in  jwrf 
pes,  when  it  arrives  at  its  Breatest  lustre  of  the  tviitlt  nugnllode. 
Vii^iuis  (R.A.  1.%.  Sfim.,  and  Dec.  (P  28')  has  a  period  of  368 
lys,  and  may  prubnbly  bec<nM  visible  1o  the  naked  eye  on  May  IA. 
Taun<It.A.  41).  21m.,  I>ec.+0°A1')  varies  between  the  eighth  niacitl- 
tde  and  invisibility,  will  arrive  at  its  uaxiiuum  on  May  ?•  U  Capricorui 
R.A.  201i.  tOin..  l>oc.  W  IT)  with  a  )>eriod  of  412  ilay%  arrives  at  iu 
kaximiun  uf  tenth  magnitude  at  the  eod  of  February-,  18tt2.  These,  of 
hme,  ar«  only  a  sample  of  Lhs  riches  uf  this  clou  of  ol^tcto,  and  tha 
iDuUeur  will  find  much  pleasure  in  following  up  and  noting- tbeir  changSMi 
ft  lie  may  nvt  find  the  winter  tcin|)c^raliirp  very  agreeable, 

i:.  ur  inmlar  temperature  will  not  descend  to  llie  degree  uf 

noleJ  by  Wianeck*,  whiUt  ofaserving  the  variable  stars  loat  winter 


250 


POPDlAil  aCTBKCK  BEVIEW. 


al    St.  P»t«nbiirg,  wh«n  tbe  thennDmet«r  fell  W    22^   belour 
Fahrenheit's  scsle. 

Ilablaet  sayis  Uiftt  every  cJorgj-man  nni  every  sdioohouter  Am 
the  iMissenot  of  &  Utlcsoope,  and  occasionally'  give  those  uu'lcr  hii 
an  idea  of  the  ioexhausUble  riches  of  natutv.  It  ia  on1>'  nith  that  ib 
tatat  that  fiotnc  of  th»  nbovf  oWrrntions  can  be  tnailc ;  and  ttitdt 
optical  millcnititiin  arrives  many  will  remain  ignorant  of  the  a[i;)can 
of  Iho  flun,  moon,  and  jjlanets  ;  of  tlic  structuru  of  tli«  nelmla;  • 
cluBterfi  and  double  star^.     Some  ingenious  and  in(|aisiUre  mioda 
vrish,  howercr,  to  construct  aa  optic  tube,  tbrougih  which  Mm*  a 
vrondera  of  the  heavens  may  be  seen  ;  and  a  Gcrmau  oalranomcr  of 
recommends  the  follr^mn^  aa  a  cheap  non-achroniatio  eoinet-3t«ke 
For  the  objcct-i^lASji,  obtain  a  plano'Convex  of  two  and  a  half  intb 
<llarac(«r  and  thirty  inchfs  focus.     The  eyc-glaaa   is  ci>aslruct«il  (/ 
Icnwu.     Tluit  iiearirat  l)i«  eye  would  i)«  of  an  inch  in  dianirtrr  and  tvn 
a-half  inchps  in  fociis  :  and  fonr  inches  from  it,  and  Iwtwecn  it  and 
object-f;hi»s,  woald  be  another  of  two  inches  in  diameter  and  five  iacb 
focoa.    The  whole  ap[)atatua  might  be  placed  in  a  tin  tabu,  blaclo 
inside ;    tlie  two  lenaes  composing  ttio  cyc-piece  to  slide  in  a  atft 
•mailer  lube.    This  will  give  a  field  of  four  or  fire  degrees^  and  na| 
about  ten  times,  and  will  show  the  stars  in  tlic  Pteiad«s  and  the  so 
handk  of  P«raras  very  well.     It  is  to  be  remembered  thai,  in  an  a> 
matic  t«luvopt,  it  is  the  object-sbiRs  which  is  Uie  principal  aRair.  Ha 
i>btaincd  that,  the  purchaser  can  luve  the  tabv,  eye-pieces,  and  staad,  fl 
up  at  his  dificreiioD.    But  it  mont  be  confessed  tlial  much  care  shouUI 
waed  lo  baying  an  object-glasa,  as  a  bad  oiu^  with  its  t  wirling  and  di 
tnugea,  gire»  much  more  annoyance  than  pteasnre  tu  the  purcliaar 
a  food  tuakor  should  accordingly  be  choiien  for  this  most  important 
tbf  UlMoop*." 

KadcVs  cooMt,  after  having  been  0OO,O00,(KK>  of  miles  away 
sun,  hao  returned  to  u'^ht ;  and  on  Feb.  6»  of  1862,  will  only  be  .12, 
»t  uiileo  frvm  that  luminary.    It  may  be  seen  with  a  smull  tnstnin 
Um  bciginnliig  of  tbe  year,  by  making  use  of  a  common  star-map,  wi 
Ulkta  of  right  aacvosion  and   dturlinatioii  marked  as  ontal,  on  w] 
following  placca  of  the  prrant  body  are  marked  :— 

Bickl  Aaewudoa.  Dndiaatioa. 

3    TNorlli 

2  31      „ 

I  30      „ 

ft  10      „ 

1  Hi  South 

«  30 

]|     1 

17  23 

■  To  tboM  who  do  not  wish  to  try  tbe  txpmwmtt  of  cooalnKtl 
talvMpe  at  little  or  b«  eoet,  we  rtoommrad  a  amall  InrtmnMnt  l 
kr  MaM».  Vute*  and  Son,  fitrwingham,  the  cost  of  wliich  b  lean 
a4.  It  ii  tiiuunied  upon  a  east-iron  stand,  and  told  in  a  conrenient 
It  has  aRbrdiAl  u«  great  pleasure — in  eoabling  us  to  examine  the  : 

Ml  objects  in  the  hcavcna.    There  are  doabtlesa  other  equally 

•p  instrvcoents. 


a. 

M. 
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WIKHTIFIC   gUMMAHY.  2ol 

\  hM  be«n  kttown  to  b>  vmble  to  the  naV«d  eye  when  tieaKst  th«  eartb. 
I WM  det«irt«4l  on  thr  23ril  of  Octol-er  in  Americs,  b^  Bond,  but  ntigfat 
vrt  beta  hcu  hvatkI  vrcvks  earlier.  It  was  cxuvseinily  bbt  ia  Noreraber, 
.  Ha  ippMruiraborGOUt  the  ideaof  its  almoHt  ethereal  natare,  which  • 
nch  pliJloMplier  describes  as  itt  hcAriog  the  same  rrlation  bo  the  earth 
iveigfat  MA  fly  to  an  etepliAnt,  and  even  adding  a  miperlative  to  the 

"Quid  leriut  pluma  7     Piilvis— Q,uid  palvrre— Veiitus, 
Quid  Tento  *  mulier— QtiH  mtiTierc  i    Nihil," 

hr]H  astcni&h  mwty  to  hear  tli&t  the  groat  comet  vf  July  is  still  ia 
■(lit,  but  unlytlieiiiuHtporrerful  bodies  cnn  reach  it.  It  ia  nowiDthfieoDfltct- 
iMloo  of  Lynu  It»  pUoe,  oa  Jan.  1,  160-^  is  ISh.  -tTn).  H.A.,  and  4ifi  T 
tl  oorth  ileclinutJon. 

TbtSun  has  been  covered  plentifully  with  spuU  iluring  the  whole  of  tlie 
pwnl  year,  but  at  llii?  U-^i n iiin^  of  Ueccmber  they  were  especially  iu  groat 
■uuW.  On  UeceniUr  7  and  B,  upwards  of  thirty  eould  be  counted,  wliicb 
**cr*  rf  all  aix«9,  and  one  of  which  had  a  groat  latilada : — 


Tbt  equatorial  regions  were  quite  clear,  and  tlie  sono  of  the  Bpot«  waa  %-«ry 
W&Hp,  anil,  (M  at  thia  lime  of  the  year,  arranged  in  a  ftlraight  line.  The 
Mgbt  streaks  were  very  brilliant  n(^a.r  the  HpotH  and  edge  of  the  aun. 

An  eclipse  */t  the  sun  (in  which  alwut  one-half  of  its  disc  will  be  hidden) 
<*<nta  on  the  last  day  of  tlie  year,  beginmng  atOec-.Sl,  lb.  ^Ini.  r.v.  at 
Uidon,  and  ending  at  Hh.  61in,  r.H.  It  is  1o  Iv  observed  in  Africa,  where 
ii  total,  by  the  MooriF}i  a5lroni>nii.'rs,  n-ho  so  carefully  noticed  tlw 
fknomena  in  the  eclipse  of  July,  IK(K),  in  the  some  country.  The  transit 
■f  llercnry,  of  Nov.  II,  wnninvi^iLle  in  London  and  Us  neighbonrliood, 
<M  appears  to  have  been  Mmewhat  uiifortnntite  in  Kuto|>c,  generally. 

Tbo  attention  of  ielcbcopic  obserrers  will  mostly  he  directed  to  Satarn, 

»lioM  ring  will  l»e  invlfiifalo  until  Jan.  S\t  after  which  time  it  wit!  remain 

■  siglit  ontit  May  17,  when  it  again  dlsappeart.    The  nwuatains  and 

ttBKMphereofVenua  will,  doubtless,  also  attract  Uidr  gaze,  and  the  varying 

Unds  and  atino*pb«re,  and  thcchangcahte  Instre  of  the  satellites  of  Jupiter, 

U  also  strictly  watched.     Venus  arrirea  at  ita  greatest  evening  brilliancy 

w  Jan.  21*  and  irill  be  at  its  greatest  mnmiug  brilliancy  on  April  2.    It 

h  in  conjntKtioii  with,  the  enn  on  Fob.  25.     The  discorer}'  of  new  planets 

and  ffimeta  appears  to  hare  ceoMil  lately,  but  will,  doubtless,  be  re«unied 

ilh  the  cleor  weather  and  dark  nights  of  the  coming  year. 
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CHSOffTRY 

I.  Pmu  CinoiivTmr.— AJUumgliL  u  Tn7  ■trikhitt  Hiaaownr  bw  bwu  ntt 
in  <  •'  diiiit^  tbo  U>t  (fw  nBirtht,  owaj  NihjMMiif 

D)  I ,  itififttsd,  and  nnalu  obuitwd  vhudi  aiv  of  ■» 

Mibnfaiii  nbn  t«  Ui^  >tuii«fit  of  MMWc.    FoNomK  aaHag  ib««  toMl  h 
|ib«4J  thr>  nMMches  of  M.  8im  npoB  tkr  bIoiiiIo  mljtlito.    fh^  fsjitnmmu 
MiihiKlinil  tn  Ilia  pa^wr  hitv  oomp'teil  i«Tenl  ycMV ;  their  objNt  beinx  b)  t«<l 
the  nccuncy  of  tlie  bypoUiMia  tbiiu  «0  ill*  Ktomio  w<»jghu  of  ti)«  dcnenta  on 
nmltiplM  of  Uiat  of  hyitrcven.    Tb«  complete  raeracMr  ia,  p«rlut|^  th«  moft 
inpciilBDl  diiaiucil  pkpvr  which  baa  vnt  bMO  «rUt«n ;  mhI  In  rwprat  la  li«  < 
my  ii^enioai  prwaaon  deviMtllT'tluaitUiar  fDrsToidiog  ftQ  oIwdcv  of  *r 
dw  MHtniiinu  hbon  attoprt'iag  Uie  pojillatiaB  sC  the  nub-nijB  nenl,  < 
ahiMA  ^nlona  aceamej  of  the  rcMUlto  when  eompfffd  oaf  with 
ibCM  rauwchea  of  8tm  «>iil  «lwbji  be  n||aiil«d  w  •  numUOfp- 
nMWrh.     W«re  tbe  mvnMtir  oaaAnvd  to  Ike  al»tnii»  ui"!! 
ilodrioa  at  which  it  ha>  ft>r  its  object,  ■  mora  than  puMliiK  notKP  »f  il  -mtni 
he   out  of  pUkce  iu  tlia  pa|[»    of  n  popnlu  foriew  of  •»»«! ;  tiqt,  K 
many  oUtsr  tnviH(ij!irtiow  lif  *  rud  iiuuu^r  in  Kietww,  Lho  lorickiiul  nut- 
ten  tonohed  npon  ore  of  tbe  gnktwt  intcrat  uid  mluB  to   jmctioU   mm. 
ftlAB  U  tbft  Am  whn  has  »t  tn  vrork  in  euvMt  tt  pnpMc  abaohiif  ty 
iiMt«mk  on  u  tdkrabljr  ]iugf  tale,  umI  in  thU  be  hu  bwn  boet 
muj  unexpected  difficoltiM,  thnt  it  is  not;  Loo  tuuiJi  to  affina  IliKl 
vlwinitinl   purity  U  a  thing  hitherto  unkiKiirn.      H**  fiif*»  thn  nuwt 
iofftnif-tioiui  for  Ibo  pKpAivtion  of  ahAolut^lr  pare  hydrochloric,  nitric^ 
■nlphario  adds,  vftt«r,  tunmottia,  chlAride  of  aodimn  taiA  jmbMamia  ; 
■ulveriiDd  lewl ;  and  by  th^i  careAil  (iHitilK  which  be  tpvn*   tm  Uiui  siibj* 
and  abw  br  hia  t«ati  for  aaoertalniiig   the  -pnmatM  of    hnpurily  in  aaj 
of  the  abov«    i:h«iiuoaU,  Stw    hu    cuiifcrrrcd  a  Instinif  Kenpfii    upon    all 
oduDtilic  iwiuiran.    JUr«a4y  w»  find  that  he  has  raint^  the  itandanl  of  m- 
caUod  purity  in  ncvi-ntl  inannbcttiriiij;  works,  whilst  phot«grai<b«n, 
aa  practical  chtni'utA,  i\n>  nppl}-int(  his   pnwcva   for   thp  pnpaniC 
niplaltic  'lilrer  itiid  iu  ultntU'  for  tlifiir  uvn  porpoM^    As  a  rerah  of 
lalxiriuiiH  inviMtipili'in,  St4A  haabecn  Ud  to  th'  coDcfaMinii  that  tfa«n>  ia 
aitmctirul  rt^tinn   whatcrtr  betw(*e>n  the  atomie  mdghla  of   duumUi 
bodicv. 

Dr.  Aodreira  has  rnihliithed  the  rouilta  whidi  hr  hoa  o1ii«o«d  on  iKCf 
the  BaQ-coTxhiiuivM'    .  .lit- cuiniiiiwd  acliinidf  t;rw(  pr-'  I    low 

ttwpcrature.     Bj  :     i  -   iIip  clastic  fonw  uf  Um  g^a  1>ie 

caivuiic  lU'couipimtiuii  vf  WKtvr  an  tho  ooatpmming  agent,  hr  nn 
redueing  oxypn  gaa  tti,|,Tth  of  itn  Mltuit«  a(lhi>  ordiiun'  l«iu)ivn.i 
■UBUwpbnc  Btnl  aulMMjuantljr  dfbeiod  the  aaine  obJ.H't  by  iB«M?hum«nl  nii 
TluipaaaiWhanentnptcMMl,  wtfvalwavsobtainodititlieMiiLltaTy  nd  nrUiie 
l^au  tnb««,  BO  that  anjr  change  liufj  ot^ht  itixh-nfo  cwild,  l<«  ub«eiT«iL 
pNaaoici  appliad  WL<F(>  ooly  limitml  U    '■ 
Mitet  tkOL  and.  aa  *  Airthnr  mmn'  of  > 
'* ' '  *  >  I"  llir  nction  of  a  iivcili&ft  Burutmt 

*'  "•lt«°Fahr<Mili<]iL    ^ylUsni 
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pbenc  ftir  vm  reducwl  U>  r^h^t  iu  ridntae  ;  oxygui  gM  t4  sf«th  of  ite 

> ;  bydingcn  lo  ,t>*h  i  "ii^  nitric  oxid«  to  vivlJi-    Koof)  of  Uu  gu« 

anv  a}qiMuauw)  of  Iit|iltt£icttqu,  eves  in   Lh««  l%Il  ttaM  a(  oon- 

'  ithstaodiug  that  iheir  denuties  mun  lure  b««u  but  little 

f  mt«r. 

nr  iitnhuBrUi  continuing  hi*  kmmkIim  upon  tb*  diffusion  of  Uquidi^ 

ar«r*d  a  iww  iitauMi  of  MpmtLDg  rabnUnoei  wlikh  tiavc,  vitli  difi- 

r,  yiaU«l  to  Uie  ordiivry  proccasM  «f  cbfuucal  bub1j«u.    By  albnriiig 

nignoia  an<l  inoi>[aiutL'  Lii|ui<i>  tu  diffuae  tiirou^  «  p»nhniaot-i»f>er 

l^ni.  bo  Jituin  tluU  tbi^y  eepmUe  inUi  two  liimrntn,  wbicb  h«  %aum 

tiit  und  eoUoid*,  the  proMv  of  wpbrAtion  b«u^  odied  dialf/iu.    By 

k  DiMbod  of  uudyfid,  oneiiic  hait  bwn  rL-iiwrml  fruin  u  cuiupli(»t«d 

gobUion,  (oiubU  nilicir  ucid  for  «tuDi?-priM«rvaliou  bm  beui  MpMuted 

f  BeniaopHnyidi;  «alu,  uid  uiaoy  olhet  et^uAUy  tuipoiianl  but  hitherto 

i  Mpantiotw  buv«  be«n  with  eum  tffietaiL 

mmukable  exptfriotoato  hare  been  perfonsed  by  ]>afoar  on  the 

.  in  the  bttamg  and  IxHling  poinu  of  liquidji.  By  pitrpanng  a  liquid 

I  mate  «p«fliAfl  gnrity  as  wnt«r,  bat  immucible  with  it,  musU  ^oba]«*  of 

[Ha  would  RDwin  tluatintt  about  with  perfect  rr««dotii  of  iiu>liu<ii  iji  t]ie 

of  thre  iiiixttirv.     Tb«   tnvdium   irmployed  by  Dofouc  wat  taescQ  of 

,  to  whicb  a  few  drope  of  oil  had  been  aililed.  1^  tbcD  coreftiUy  applying 

Is  tUa  liquid,  a  twupwnturc  (iir  above  the  b<Hliag  point  oodd  he 

.  without  nnaiog  the  ebsUition  nt  thaglobidea  of  water ;  amall  sphona 

r,  of  bntf  itn  inch  or  more  in  diameter,  being  rwdily  brought  to  a  Uaa- 

I  of  <KK^  f-'abrvubeit  without  alt«ration,  whibt  amaUer  (pherM  eonU 

Jy  be  bmied  to  u  loiupwnitiiru  of  360°  without  enU'riog  iuU)  oboUI- 

jb  at  thin  tiaupenttue  steam  bus  a  t<uu(»i  of  dght  attnaqJieim. 

llhaw  U^  tAnipenitura  the  ^obuh*  wen  as  oolm  uid  limpid  at  at  the 

tempcratarc;  but  wbcn  carried  against  tbe  ride  of  the  tosh),  or 

with  any  nulid  thody,  an  explosive  fonuation  nf  stvani  wm  the  raauU. 

'  phetKuuena  were  pmducrd  with  oth<^T  liiiiiidi),  mich  m  chtomform,  &c. 

way  it  was  found  tlut   the  freeiinjj   point  of    wat«r  oould  bs 

jisneliag  the  medium  in  which  the  aqueous  globolee  were  floating  in 
the  water  ooulH  be  reduce'l  to  twenty  or  thirty  degreoa  behnr 
point  withoot  Holidifyin;;.    Ultimately  they  bec&mo  mdiknly 
ted  into  aoUd  lunijM  of  Jce  ;  sud  Utia  chiingc  ooald  always  be  effected 
>thtin  by  contact  with  solid  bodies.     Ak  in  llw-  fanner  expt^nmeiiU,  Uiii 
I  of  the  liquid  roudition  under  Mvere  cold  is  not  oou£jied  U)  wk(«t  : 
phnaphonu,  uod  naphthaline,  all  preumt  •iuilar  pbt.-iiomeiia ;  and 
:  li  not  tat  the  diffioalty  in  finding  suitable  media,  it  is  likely  that  many 
ranbalaaces  would  be  uifrctcd  in  th''  same  war,    It  is  likely  thai  thwe 
will  throw  cx>D>iidei\tble  light  on  the  formation  of  hoiktonta,  aail 
tany  minenJi  wlucb  >how  Iraoea  of  igneoua  fiuioD. 

II.  AniitD  CosnaniT. — Oorap-BMamez  infomu  na  tliat  orose,  when 
pcoperiy  employed,  ia  a  moat  effective  ngent  for  reatoiing  booka  or  pnnta 
vhlch  ba«e  become  brown  by  age. 

ia  to  plaoe  a  bit  of  phoaphonu  in  a  widff-iwcked  glu)  carboy, 
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■nd  potir  on  it «  much  wawr  m  irill  iMtrty,  aot  qiduv  com  U.  Thr  >u  it j 
thm  cJntw)  with  «  cnrit,  and  alloTCd  1o  etiin>l  from  twelrc  lo 
ttoun.  At  the  pnd  of  thjit  tinw,  Ui*  »ir  in  the  jrtr  is  ^tronsly  inipnplHl;| 
with  DBorn-.  Thru,  without  rerooTinp  the  plmepboran,  or  w«U>r,  U>*  npn 
to  bo  mloml  U  uioi«t«ii«d  with  water,  and  beiiq{  roUvxl  tip,  it  i«  huiigitiAt| 
midtll^  of  the  vaac\  by  a  [noc«  of  pUtinam  wiie,  and  left  at  rest.  Id  ■  Itltbi 
Ibna  nil  the  pnn^  of  th^  piper  nnt  corowl  by  ink  uv  rmdi'ivd  white :  illj 
then  rraioTci  and  cArcfiilly  w»jihcd  with  wncer  contuniog  a  Uttls  »dB. 
Onr  juvenile  t«ad»t«  will,  doubtktw,  frnjl  ooondnsllle  interai  tn 
iwcraL  r«9warrhro  bjf  IVrfcMOir  Platotu  on  the  figorek  ■■wwtJ  bjr  «  Iiq»tj 
RiiBS  when  Iho  ttotion  of  KrnvitAticin  is  n'tnorol ;  not^  however,  for  the  : 
of  the  carioiu  iJieoretical  uouolusions  at  which  he  has  HTiTed,  althou)^  thaij 
UT  rrry  romsriublc,  m  for  ■  pmcUcnl  hint  which  lus  (miwr  ouitaiB*,  i 
which  they  will  doobtlcM  not  bo  slow  to  put  into  pnctlce. 

The  ProfesHor  had  discovered  tJintsoise  of  the  nperinHal*,  wtuch  h>  Ml 
liitberlo  hr<>ii  nbic  to  try  only  with  f^cnt.  difficulty  apoa  ttquid  media,  indiMl'J 
in  other  liquidii  of  Ihc  mme  density,  coutd  be  readily  performed  is  tiieairt^f 
Ibrming  the  lic|uiili  into  tlitn  filou  ;  by  converting  llieu  into  "  tnap-btibblniV 
in  bd.    It  WW,  howerer,  iiec«s»rT  thit  eonie  more  RUUe  kind  of 
shonld  bo  obtained  thfto  the  one  with  whiob  we  nre  aU  (mmiUsr,  Mid  »)iA\ 
mrcly  ImU  two  uluutcs  ;  and  aAer  mucli  trouble  tbe  bUowiogr  liquid' 
prcpaml : — One  port,  by  wdfjlit  of  MnreeillcK  iwKp,  [nwiuiiKly   nil  ipn 
thin  shkvings,  in  to  be  di«olrcd  by  heat  in  forty  jxuta  of  (UstiUnl  mUrA 
nnd  the  mixture  filtered  after  cooling.    When  this  ui  effected,  lhr» 
of  Uus  liquid  arc  imied,  by  rioleat  nnd  coutinued  afptntiou,  with 
vohimea  of  i^ooiine ;  it  u  then  allowed  to  kIiukL    The  liquid,  wbith  in  xi 
Bnrt  dear,  be^^  in  a  short  time  to  grow  turbid,  and  aftvr  sunic  dan  n  vbit 
imdpitate  irill  be  Men  to  h«re  riKn  lo  the  tojt  of  the  licjuid.    X>nw  this  it 
with  a  iyfihon.  and  preHrve  in  a  stopporod  bottle  for  uw.    If  a  bnbUr  W 
blown  with  thiti  ti<jitiil,  by  bmmh  of  a  conunon  tobacco-pipe^  one  taay  ntM] 
ho  obttlnad,  fom  tncfaea  in  diauetor,  and  if  tbiit  b«  «upporl«d  npon  an  tM 
rfllg,  one  ud  a  half  inohe*  acroNi  (jirrvioualy  wetted  with  liie  ^feaic  KfwWV 
ll  will  rrmnin  unbroken  (or  three  bonrs  or  more  is  the  open  air  of  the  room  i 
and  for  tfareg  days  even,  If  pcotvcted  under  a  (Huw-ghadtf.   Then  u  a  pnalv 
oImui  Iu  tlw  eonMiniiliitioii  of  them  hgtma — m  slender,  afanaBt  rcdneed  t> 
■Mlhwiationl  mrlhen — which  mftkc  their  nppeamnoc  acooniMuiied  by  tlu 
okM  britliaiit  colunn,  uid  wluch,  in  spite  of  their  oxtrene  frailneea,  endnv 
Aw  RO  \oati  a  timr. 

Analytical  cheuii>try  luu  Kc«nLly  done  good  nrriice  to  the  potnvr  tnbabiUit* 
uf  Loadua.  It  la  known  \iu%,  scaUoed  aboat  in  different  parts  nf  the  Ciif. 
tlwro  an  Bwuroaa  pampa  whidi  gooenlly  posaeaa  a  reputatioa  in  ibe 
H%libiMrhood  Ibr  men  re&Mhinc,  vparklini;  propertiM  than  are  t/QJajti 
\$  Ihs  water  eowpnnM  mpply.  Dr.  I^ieby,  w*  Medio]  Officer  of  Ueaitt 
fcr  Uw  Gty  of  lAodon.  hui  howvwr  dispelled  nil  thwe  pimwiiiji  illusionit,  rhI 
hM  dUdoaed  tho  IVJKhlAiI  sUlc  of  the  impurity  of  tboK  much-BdminJ 
•trinkUitl  ^itlvn.  He  Inu  \kvb  devoting  much  time  lo  tlM>  cheuiioil  annlvw 
Jltfttwlvr  fkwu  thoHVelb,  andluuBliownthat  thecoobeas  of  thebevener 
[  llw  kflkkuoM  of  ita  apiM«tnoce  are  dangerous  fucinationB,  for  ihi^y  an 
h||HlT«.1  ftnnt  «tfanie  drear.    Dead  nod  deeonpnii^  mattes  htre 
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i  in  tbe  mil.  nnd  lure  been  portijill;  changed  hf  i\a  wowlerfiit 
i  df  oiiiUtion,  and  t^iu  MnT('rt«<l  into  carboaic  acid  nnd  iuln< ;  thoe 
ftiv  giv«n  lo  ibft  wattT  t)i^  n:;tvi<ttbli.^  ({unlitiM  wliicli  uro  t>o  deceptive,  lit 
iljr.  the  wnter  &i>ni  the  cilv  ptiDi|M  u  fnr  worse  than  that  froui  tbo  utuddj 
which  it  is  in  gn-ul  )>art  derived  ;  iu(lM>d,  il  att^y  at  aaj  nomcnc 
I  riurged  with  the  utire  a^nta  of  iliwaBu ;  fur  no  one  can  saj  wh«n 
influence  of  the  aoit  may  fail  hy  hti:i^  worn  out  or  orci-toJted, 
.  the  pttthd  OTgnnic  compound))  will  pAM  into  the  velU  nnch«nged. 
^afthepuiupaaK  in  clotic  proximity  to  the  btgmveT&rdaortho  City,  sum] 
BMVe  thmi  probablo  thut  all  donn-  a  puruon  of  thoir  wxtvre  tram 
Hnm««,  for  they  arc  the  principal  t^atheringgrouiuU  for  the  iiufiRm 
til  Cu.'t,  thuy  KW  thL>  only  o|M-n  opiuX'K  thiviigh  which  iJtfl  rain  cao 
ite  to  RBfih  tlie  shallow  wells.  Beaidas  oijianiA  matter,  thc^  ynU'n 
I  Utj^fi  quantitJM  of  common  salt,  which  oteariy  point*  u>  the  prow-nce 
'  tiu  litthicat  coDtADiinationfi  from  sewers  uid  cnupooU.  It  it  the  orgnnio 
however,  wliitrh  a  taoat  to  be  drewled  ;  tht>  fonner  an!  ttimplj 
lire^  but  the  l«tt«r  ix,  or  may  be,  &tn),  for  thwo  organic  oorrupttoua  in 
■  have  frequently  been  proved  to  be,  nnd  may  now  become  at  any 
Um  tniBuidbto  CBiute  of  A«iiitic  cltolera.  Tbia  Is  uo  fiui^-iftd  nor 
,  dugDT,  for  Dr.  I^thoby  given  uumemiu  Instautx'ti  in  wlni-li  this 
I  ftUteked  only  those  who  i»ed  m-ater  from  a.  certain  broiiritc  jHiiup. 
TbM  tlicre  wiu  A  Hiiddoa  and  icriotM  oatbrcAk  of  cholera  in  (h«  pu'iflh  of 
lJmui^,  Wf^tniiiwler,  and  out  of  nevMnty-lkree  pecBona  who  died  during 
■  daj-B  of  ibe  ^-usiUttion,  sixty-one  had  been  known  bo  drink  the  water 
(■pomp  in  the  nci^hboarbood.  Moreover,  auiontcst  penona  Id  the  same 
at,  or  even  the  same  boiuo,  those  only  were  altackod  who  employed  Mm 
T,  whil»t  othx-n,  who  livc<l  At  a  difltanee  from  the  p«riah,  and  hod  the 
'  nent  lo  them  becanne  nf  iU  si]]ipo«rd  gaxKlnCM,  were  leutod  with  cholera 
I  ilied.  Upon  the  attenlion  of  the  nothoritjn  being  drawn  to  this  circiun- 
,  thewcttwiuexaiiuued.  when  it  waafouod  thnt  the  neighbouring  cesspool 
I  leaked  into  tba  well,  and  bad  conuuuDicaled  to  it  it«  poUoooiu  action.  Se- 
i«tliimiUr  in.-<(aiKM  are  quoted  by  Dr.  Lctheby,  and  i[  \a  Htated  that  when 
ihtMUce  of  WBt«r  was  cut  off  hy  n'moviii^  the  handler  from  the  pumps,  (be 
JMar  aprewl  nf  the  epidemio  wnii  arrested.  Out  of  all  the  wella  examined, 
llv  two  bavn  bei-a  ffHinil  at  all  fit  fur  dniiiPsUr  purpotes  ;  tbe  nUien  contain 
(BonnouB  amount  of  inipuriCy,  and  in  tact  ain  oiity  bo  regarded  aa  bo 
donnant  centres  of  cholera, — liable  at  any  moment  to  break  out 
active  jieBtileuoc.  The  subjeot  of  the  deodoiizitiou  of  sewnKO  boa 
itwyiiiccftHfiilly  taken  np  by  thf  ikuihuritiett  at  St.  Thonuu'a,  Exeter. 
to  an  indicttnont  for  a  nuiawice  oocaaioned  tiy  their  sewage  out&ll 
otojini!  Iho  tervanUi  and  pMsengsn  of  an  adjoining  TU^way,  lh«y  were 
•kogl  to  expend  £\.SlM)  in  conveying  the  a^vmgb  to  another  pinnt,  when  the 
_MMtaioa  of  tbc  local  board  w»  dmwn  to  the  nucceasfbl  tue  of  carbolic  acid, 
vhiiih  Mr.  McOougal  diunfecte  the  sewa^  of  Carlisle,  Alter  Kinio 
in,  they  determined  to  adopt  tbc  luune  plan.  The  reaulto  nni  moat 
ibctory.  At  an  expenditure  of  ono  pUlon  of  carholio  acid  per  day, 
'  elevcupoDLv,  the.  wliole  of  the  usmgit  i«  completely  (liAinrcct4>d,  and 
only  in  a  temiurfiry  miiniter,  but  by  tbe  power  of  tho  agent  in 
;  decompOBition,  the  sfwa^o  ut  pnjvonted  from  MibMqnently  becoming 


romkM  KiMstM  lumvw. 

(IwoispiMltifln  euuat  aftewdi  trt  in,  not  eu  uy  wfliMli 
glHM  )f«  vTolTcxi  Th«  Ta]iubl«  CetuUiiB^  pfopaitin  «f  iIm  mvi#  m 
ItlfvUv  aU  nUiard,  ftii4  in  iU  deodumcJ  fcon  lh»  b^uid  hM  bc«a  •fP''"' 
wiUi  tbo  ntacat  nuaHi  w  tti«  mU.  prodacing  Uttw  mpi  Uiu)  M  wm 
bteo  kaovn  before. 


My   CVH- 

Mr 


GEOLOGY. 

On*  or  the  tDMt  inUnvUngof  ttetnt  geolt^c*!  diMonriM  is  Uikt  o(  Um 
"LudVIuutI  "  of  tb«  lower  lias,  a  reptile  miaalliBg  in  >iz*  tiit  Ufgett  knain 
f<M>ul  fomu.  It  iinot  howcrer  itBnw,butitaBtructart»,wliiiJi&f*Uit«iiNLUif, 
for  natiiralifU  uo  iiccu9tome4  to  be)i«rc  Uiat  GTB17  gmp  of  Kiiinial^  cm- 
mcndtu;  with  humhle  forms,  liTC4  on  In  tbu  aCUiiUDf  higbsr  Mfsw^ 
tion  ;  end  though  thia  examyU:  does  not  nutcnaUjr  inraliilAU  that 
«bow*  Mm  reptilM  exi«t«I  near  the  Ixeglnnii^;  of  the  Mcusilary 
hifiheirt  type,  and  equal  in  mrerjr  way  to  the  well  knowo  Jga»wHha» 
Hyhroaaun  which  mark  it*  elo*«.    TbU  Iwp  land  liiar^  ia  ttanMJ 
PnfeMor   Owen,  .SeelidoMunu  and  tncludtd   in  the  order  Z>MOM«ria. 
The  tMlhof  iia  npper  jaw  passed    witli  aciaaor-like  action  in  ahalthii} 
ihc  mouth,  oiiUide   tbou  of  the    lower  jaw,    just    a«    ttiey  do  in    car 
niroroui    mammals.      En   form    the    teeth    were     lateraltjr    AaUeiti 
triangular    above  Lh«    jaw,    and     nuldieti     at     the   iidc*,    and    w> 
aeoteil  an  aspect  intemicdiate  helwccn  that  of  the  little  existing  Igv 
tooth  and  ttiat  of  the  cretaceous  fossil  Iguaoodon,     It  is  toward* 
latli-r  (j-euus  that  the  wliob  of  its  affiiutJas  t«nd,  and,  Uka  it,  it  !■  nftanM 
as    baring    beta   hcrhiroroiu.     The   only    part   of  the  heaJ    which  i* 
wsnting  is  the   extremity  of  the    upper  jaw,  and  to  this  murh  inler*t 
attaehn  ;  for  lhou|{b  the  skull  found  shows  that  the  nuetrij  was  not  iwa; 
the  eye,  as  in  the  associaMd  Ichthyosaore,  bat  at  lb<  extmm'tiy  of  lbs 
snout,  it  rcmaios  for  the  wantioj;  fragnieut  to  detannuu  whether  it  wiD 
be  single,  as  in  the  croeodile,  or  double,  an  in  lizards. 

Very  little  is  yet  known  of  the   Jurassic  land  reptiles.     One   of  ti 
undeAcribed  forms  from  the  Klmroeridge  day  ts  a  monster  with  eoUd  lim 
bones,  and  unicuicubUe  feet,  which  eooid  not  have  meaaared  leas  than  a 
yartl  in  length. 

I>r,  Dawson  has  lately  commanicated  to  the  Geoluglcttl  SoeirCy  an  in 
reeliDf;  discovery  In  the  coal  muaiurcs  of  Xova  Scotia,  of  a  species  of 
sliell,  ill  ahundaoci!,  of  tlie  genus  Ptipa.  It  is  found  in  the  under  clay  eti 
taining-  iJie  Stigmarian  roots  of  the  Sigillana.  The  same  specica  was 
found  more  than  twelve  hundred  fr<-t  higher  up  in  the  aetiea,  indicatifli 
that  it  had  survived  numerous  oscillnlious  in  the  level  nf  tliv  lA»<i,  ttpd  the 
growth  and  decay  of  at  least  twenty  fure«t«.  Of  moie  inipvctanca  tliait 
Uie  doratloD  of  the  ipeciev  is  llir  pt^rmsnence  of  the  genus,  wtiich  is^  tn  aU 
essential  {rolnts,  Ibe  sauie  ibst  now  liven  aboudautly  in  lbs  {^raas  of  ow 
me«dow>~a  duration  of  time  comprising  at  leut  tlirw-fburtlu  of  all 
8«olof7  makea  us  evgnlzant  of,  not  having  sufficed  to  produc«  ia  ttsv 
change. 
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utd  ft  deMripUon  ture  recently  twen  publiehM  in  the  Geo/o^uC 

«f  Ixui*  which  the  editor  ftsoum  u»  ii  »  spearhead.      It  U 

and  wu  pick«d  up  oa  a  bc«p  of  phosplutic  concrotioDB from 

Crftf .     It  U  certunly  uf  Crag  age.     Sboald  the  ducovffry  af  otiier 

equiTocftl  WM|M>i»  pron  tbe  rxutence  of  nuui  in  the  Pliocene 

t  would  nUw  interesliD^  «pcoiiIations  on  recalling  the  f«fllun  cf 

loo  nytbology,  in  which  th«  elephant,  Mi[>[K)rting  the  world,  stands 

lu  rnnvmbvr  tliat  Chtloaia  ailat,  which  could  lure  anp- 

of  the  clefduintft,  wliich  vxistvd  with  it,  is  found  foswil   in  the 

Miocene. 

Stoddart  baa  discovered  in  the  Carboniferous  UmcBtono  of  Cltften, 
I,  A  Htratnm  iweUc  fwt  tluck,  almost  entirely  oomposed  of 
foMils.  From  one  pound  we^Lfcht  of  the  rock  were  obtained 
•ix  hunilrad  ibnuaaml  distinct  and  perfect  foaaiU,  lieside*  a 
ititr  of  broken  thelU  and  other  fragineiiU.  But  what  f(itts  an 
tu  the  circumsUnce,*  is  the  fact  that  a  Utrc  proportion  of  these 
am  inhiute  ttDirslve  sbelU,  of  a  twenllctli,  thirlieth,  nnd  for- 
an  inch  in  length.  These  fossils  are  rvYerred  Uy  Uic  author  to  the 
Piarolamaria^  Turritdla^  and  BtumpkaUu,  though  withont  any 
(dtber  in  the  figures  or  dctcriptionB,  of  the  Htructuree  which 
ihom  senera* 
leats  of  star-fishee  will  tw  interustwl  to  learn  that  tlioac  ungolitr 
forms  included  in  the  genus  Prctotl^,  which  eo  nearly  resemble 
oar  British  stars  having,  like  them,  elender  arms  attached  to  a 
>Tdis<-,  and  having  a  similar  <<tractiirc  of  thoM  armn,  have  hcen 
by  Mr.  Sslter  to  hare  on  the  under  side  a  double  row  of  pores  for 
nuioii  of  tentacle  feet,  as  in  the  nommon  Bjit(>roid  star-fifthei. 
Ii  thua,  as  also  in  many  of  the  minor  points  of  strncture,  a  htendjni; 
ebanctere  of  tlie  two  great  groups  of  free  «tar-likc  creatures.  It 
'nfrani  this  ciroamstance  that  the  dtscuTcry  lioa  grvat  imporbiace.  It  leads 
to^hi  expe«tAtloi)  that  when  the  contents  of  the  polieoxoie  rocks  shall  bo 
bitter  Lduwo,  other  forms  will  be  found  brld^ng  over  the  gap,  till  now 
a  wide,  between  the  two  ordera. 

tl  has  lately  been  shown  by  Harry  Seelcy  Uiat  in  moch  of  the  central 
|Wt  cf  England  the  Coral  Kog  is  rephtce<l  by  a  clay.  This  fonnatiou  has 
^  Donicd  tlic  Tct*^orth  Clay.  Instead  of  containinn  the  fouEIs  of  the 
Cent  Rag,  it  hsa  a  mixture  of  those  most  eharactcriiitic  of  the  Oxford 
thy  below,  anil  of  the  KimmeridgeClay  above,  so  thatthe  three  formations 
Ullimo  included  partly  in  thellppcr,  and  partly  in  the  tttiddle  Oolite,  are 
to&aked  together  as  to  form  one  gnrnt  formation  which  has  received  the 
■Ubw  of  Fen  Clay,  ^m  its  eonvtituting  the  great  Fen  district  of  Cam- 
leidgiohire  and  the  adjoining  counties.  By  the  disoorery  of  rocks  similar 
k  the  Kdlowsy,  though  of  less  tliickoess,  the  Oxford  Clay  has  been 
IriM  by  the  same  antlior  into  upper,  middle,  and  lower.  The  roost 
■Dpurtant  of  the«e  stone  handi  is  the  Klnworth  rock,  a  limestone  fonrteea 
hN  thick,  which  he  regards  as  the  uppermost  stratum  of  tho  Oxford  Clay 
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WBKUAU's  BIVOCUIiAB  MIOROSCOrB. 

THERE  Is  no  single  lu^trument  irhicli  hu  excrdwd  aocb  in! 
t«Qt  influi-nce  upon  the  adrani^e  of  th«  aciroees  uf  Asalomj 
jifavvtolns}',  wlivUicr  niiiiiuU  or  rsgirtiiblr^  lu  tlic  tiiii.ToacO|ie.    This  till 
bla  aid  to  the  othemiM  limited  power  of  the  eye,  liu  eujiblal  as  to 
inquisttirely  into  the  iletoUs  of  structore  even  of  tbe  minutut ' 
■ad  to  ilinom  in  Uicm  WMulon  tnd  linuuttca^  in  the  •xistenec  of  vUcib.1 
vaali  otbenrlM  be  hud  to  b«iUv«.    The  micioMOpe  U  daily,  under  ' 
«>-«•  of  numnous  diligent  obMrren)  making  diaeoverie*  of  new  Ctcti,  aa*J 
firming  Kound  coucluuono,  and  exploding  f«Uaciotts   theories;   tai 
sdentilic  uuui  can  iu  ihb  dAj-  ex[>«ct  to  inakv  eitbci  name  or  trptiletiaq|'| 
who  duca  not  call  to  his  aid  tliia  powerful  aoxiliary.     Thv  j'hyiucuut,  aa] 
kn  than  Hw  scicntiric  zoologlet   uid  tiotanist,  deriret  inost  inijiorusl 
Uibtsnca  from  the  m!enxM.'o|>(',  and  medicine  can  boast  olmoit  u  gmt  ut 
■dnuKC  aa  the  collateral  sdences.    It  is  int«nded  tliat  the  rraden  af  Uu 
Porriim  SciascB  Hbview  shall  l>e  kept  informed  of  the  princijial  d»- 
MTcries  mode  from  time  to  time  by  mean*  of  the  niicroKopc,  fttiil  till 
Quarter)}-  Il«lrosi>ec-l  of  Mit:roM:opical  Science  will  haTo  for  iu  oliJKt  i 
kMp  the  reodor  at  evurant  wiUl  the  ever  rapidly  occuinulatiag  knowli 
and  infimaation  npon  sneh  topics. 

Saami.  who  wrote  G4  ^.c,  tclU  ob  (Nat.  QatufU  lib.  I.  c.  7] 
**  UtterSt  though  loinute  and  obscure,  appear  larger  and  clearer,  when  i 
through  a  glan  hubhle  filled  wil}|  wat^-r  i"  and  h«re  the  ancients  stopped  ■ 
■ad  although  on«  would  iniaf;ine  that  it  would  have  b«en  easy  to  vukt 
Mint  sort  of  4i>1vance  u|>ou  this  plieoomcnon,  yet  not  a  sttp  did  Aq 
pninw,  alth.'iijsh  it  u  evident  fron  Pliny  (Nat.  IUeU  IJb.  xxkIv.  c  ai)j_ 
Utat  they  u&deratood  iht  art  of  gTindiog  glaaa. 

lint  H  «p|Miars  Ihal  for  seventeen  centurie«  the  glass  bubhlc  safgtsled 
nv  oh"  '«  pttastlMllly  of  iiiiproTcment,  nor  can  it  be  aaid  witli  certain'/ 
huw  •  itkltchman,  Drebbel,  or  the  Italian,  Fontano,  to  whom  the  ioTtD- 
ttun  tb  -d  iuti.'.*itly  asctibi-d,  happily  saccecde<l  in  conceiving  and  esccalinj 
a  »kro»e«»,'-'»— '  ut  tbo  year  1621 .  A  great  rarity,  and  contJy  withal,  wn 
the  mlcro*co[>«  of  that  day  ;  and  vrc  may  safely  infer  Uial  it  was  but  srwit 
MUriTanr*.  In  the  middl«  of  the  same  century,  Van  LernwanhpA 
b^nrtd  upon  it,  and  achieved  a  f:rtat  reputatiun  from  his  rcseairho,  Ih* 
nrcawof  wUok  mom  frvm  the  care  with  which  he  jwliNhcd  his  uwn  Iram 
Tha  Mieroaedfrt  uavd  by  tlii*  ominrnt  anatomist  consift«iI  einiply  of  a  single 
Wotf  «H  Iwtwtvu  two  platta  of  mItbf  perforated  with  a  Email  aperture. 

CDN]K>«iud  luicmtropes  contain  lrn»ei  having  du^iict  fuoctione :  one  te 
tMetv*  tit*  r^v«  from  tbe  ohjrct  ami  tiring  them  to  a  focns,  where  an  imige 
k  fcmVftl,  «  hich  laiago  is  examined  by  another  ten*  in  the  »»mc  way  tbsl 
*^«  **•)«*  '•*"  »  nEatnltwd  by  lh«  km  of  a  anplc  micrv»cope.  It  i»  lacli 
inieni  as  thU  whli-h,  orifjlnally  [joor  and  intperfcrt,  li&s  rweiwd 
yvara  the  ntniost  car«  and  attention  of  the  optician,  with  a  vie«r 
1  and  )>erfectlon  ;  with  what  rsnilia  wt)lpr»MnlJy  app«r. 
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laenued  calouHog  uiJ  diatortion  oF  tho  imagt,  atiung  from  Ih* 

reiiwJ  (liatADM.it  hat)  to  trAri>r«>,  lisre  grndimlly  \>tea  overcome  bjr 

Dinlini;  care  in  the  constniction  of  Achromatic  gl»saeB  ;  onil  «  serin 

^piVTements  mmie  during  ttii'  hat  tliirty  yean  liu  culiniuatc^I  ia  au 

aeot,  which  fur  precisiou  of  aiijustQK-nt  uui  truth  of  definitioa  haa 

I  learce  anything  to  be  desired. 

!  optical  wonder,  which  merits  this  encomium,  is  known  u  **  Wenbatn*a 

Mieroacope/'  so  called  because,  inBt«&d  of  pwring  with  one  eye 

I  a  lingle  tulic,  a»  heretofore,  the  observer  ha»  the  ndditioDftl  comfort, 

nttRieDcc,  and  advantage  of  looking  with  bgth  eyes  down  a  pair  of  tubeA. 

[exquisitely  adjusted,  that  the  object  is  accuratelj,' and  iKautifullj' defined 

[the  coiubinatioD.    This  l»,  )icrhaj)3,  the  perfcciiun  of  microseopy,  and 

itiGc  world  i^  dcepl/  indebted  lo  the  well-kuown  and  remarkahle 

ingenuity  of  Mr.  F.  )I.  Wenham  for  this  marvellous  inatmnictit. 

I  all  g^At  discoveries,  tlic  binocular  microscope  wss  not  the  result  of 

Wltjr  Kcciileot  or  guess,  hut  of  patient  inveatigatioti  and  uQwcari«d 

r,  and  a  |>«r«everanca  undaunted  hy  failure. 

be  •tcreoKcope,  wIio<w  phenoineoa  have  so  caplivated  the  public  mind, 

baps  paved  the  way  for  the  invention  of  a  binocular  microscope,  for 

Dgh  the  principles  of  tht!  two  instruments  are  distJmilar,  the  rcauk 

bved  at  wan  the  same,  vie. :  to  give  tu  the  object  that  aspect  of  solidity, 

■eh  natural  objects  assume  when  viewed  wiUi  our  two  eyes.    The  object 

[neb  a  double  arrangi-mcnt  of  oar  vifiual  organs  being  to  enable  ua  to 

Itiiaaatne  object  under  two  aspects  at  the  same  lime,  thc&c  two  aspects 

epanit«d  by  the  dintanca  between  the  two  rays,  but  tv  combined  in 

brain  as  to  produce  a  single  ima^  having  an  appearance  of  solidity. 

the  difTerence  between  the  stei-Eosco^re  and  tJie  binoculnr  mirroscop« 

limply  this,  that  In  the  former  we  nrrangetwo  imajes  in  snc-h  a  manner 

we  Bucce<'d  in  seeing  them  as  they  are  vol,  whereits  in  the  latter  we 

tc»ed  in  arranging  our  two  dvca,  wi  that,  luuklng  at  a  oingle  object,  waaee 

'  it  rrally  w — that  in,  relieved  from  the  flatness  which  nppean  In  ob}««ts 

only  with  one  eye.    Thin,  it  will  be  wen  at  once,  is  au  immcuM 

rantage,  and  Professor  Riddell  of  New  Urleans  cnn^itnicted  an      slm- 

Blwhich  aimed  at  thiii  result,  but  without  practiral  success.    ^      .   >n- 

jo  came  into  the  ftehl,  but  hisi  first  attempt,  described  '  "^  ""**  .ond 

lof  "MicroBcopicJournal,"N.S,,  was  also  far  from  a   "'^'^^'-''liiatpeT- 

lion  of  tuljuidment  and  detinttion  which  was  essential  to  *ucceM.   J''ranc« 

I  put  in  a  claim,  and  Tit.  Nachet  produced  a  microscope  free  from  many 

of  tlie  defects  of  Mr.  Wenham's  first  attempt ;  and  for  low  powers  this 

wsnderfdlly  cheap  instrument  answers  admirably,  loalng,  however,  ila 

Aanieaa  of  definition  when  high  powers  are  used. 

lite  improved  furm  of  binocDlar,  howerer,  now  introduced  by  Mr. 
JVenham,  and  which  hav  entirely  captivated  all  niicruHco}ncal  observers, 
not  ntentially  differ  from  his  former   inslrumcDt.     The  prlaclpttl 
tioQ  to  that,  was  that  the  proje«tinj;  portions  of  the  object  appeared 
times  to  be  deprcssdl,  and  ritway).    The  eascutin)  principle  in  all 
bIahi,  is  to  bisect  the  pencils  of  rays  which  emerge  from  a  singla 
tire,  each  tuilf  being  magnified  and  sent  up  in  n  separate  tube  to  the 
I  vyea,  and  each  half  of  course  differing  in  pcrspecUvc  projection ;  the 


^1^  ham  the  Bj^^omoca  af  I 
wt  u  mMaiaitt  dnlaDc*  is 

lb«  tiiidKl  i«7»  £rttfti  w\ 

haSi  id  the  nys  mwhei  I 
1  wg*,  iml  Ac  !«-*■■<  a*  IB.    Afftyfifc  homwww,  Uw  bd  loMi 

ition  «f  Um  pntifcttDf  aa4| 
«^  <b*  imCzuBMil,  WW  I 
/farm,  Kr.  Wcohom 

ij  ■  ■■^■■iriii.  Om Uw ib«t  the  diiiMl 

rf  #p^E^b  cfowiay  cadi  otlivr  baoi^ 
fc»| I iilwi. flx ryif  K»nah*tf  to  Uw i 
MB  fCAaofK,'  tubad  of . 

TW  t««  ij«  fk—  UK  |hcc4  fl^caBirilT  SMx  t«  salt  tbotr  «*!»•■ 
■■   w^Milly  wmt  tH"*^'.  *^  ^  »««•  of  dnnr-talM  atlMlMd 
*iB  A9  m^  W  naidi  to  C««xb  Uf  n  lacfa  fitxllwr,  Una  Mittlm  1 

•  ^yUb  i««<K.  »  ia  Ok  iMter'iHtnuBml,  the   1 
fv«^  ki^r  i'  MTW  aach  MMc  perfect  the  few»r 

3ft»  ma  tarn  U  )»  !•  iCn^  widi  the  t—mifal  ippesntwe  ol 
»i^n<^iAjtt«M>iwliTMiCTtiy.  ItidurfapplkaUonUtusDeliuI^ 
m  iBf^ft  km  yawui,  «aJ  en  to  ««d  bjr  nflccicJ  lit^lit,  wl 
««a4eriU  nEif  •■!  mBA;  «f  the  ImAm  MBdcr  olMwrmtiuu 
«■!  ii*i|j>t  *w  A*  »liri.  Fmiaialf«t»;X  »l»ay>  iMrautifuI.  hsTc  < 
toaMiB  tocnaaal  IMhti,  WgiWhW  vtroctnrM,  pollen,  ao4  1  thuBni 
^kv  I^B^  »•  *MB  to  their  bnt  \m^  aa4  even  I>iAluiiu,§  wv 
paAc^  •!■  neati*  efaciitotipB  a*  to  t&c  vexed  qoeetioiu  uf  Uie  conn 
««iaaTla/«ir  their  toftedtot;  mimt*  Twrirh^n,  m  thmt  Ixitb  the 
mM  MMbuIi  -fcwcflHit  ou>  &ad  w«efc  fiu-  the  eyes  ^r  fooJ  for  1 
ai**'fa»L  A  "wy  tai^ertent  aal  valaAhle  Mdcotific  fa^t  inuel  nut  be  aftr- 
leefced'.  -amnAj^  the  ipptleetBea  «f  the  binocular  tu  Aiutotii)c«I  in  veslig»U>Mt. 
PHfwnd  mkmseofje  iniectiMtt  exhibit  oodw  the  ordiu»r>  luIcnMtqfi 
•■•"  "f  "torteriag  v«id«,  »hoee  wUtioB,  being  ill  on    '  \iim 

tt  b  Mt  M^  to  a^k*  Mit  i«4ih  ujr  Jccne  rf  utUbcUwn  ;  i 
Aa  NanraUr  thejr  «l  octoi  Mraaie  tlitir  reUtJve  ixuitioii, 
Ih4  if  nwtK  we  mw  m*  l^yei  Abo«  Ujrtr  of  ti«iir  _ 

•Kk   thoee  owrt  wperfirUl  ;    th«  brgor   veMets  simihnB 
■»  mmm  frre«nf  uil  aaaae  h«ckvrard,  auJ  Uiv   wlwie   inji 
I  ite  aafwW  app«»raac«,  faule«<i  of  boiag  only  like  a  ptdun. 


T  etvm  two  tiirrk  it 
pKI:  ^^Mtiob«Lai 


SCIBNTinC   BrMHART. 


261 


It  sboold  be  rrmuked  thut  tlie  binocular  fonii  con  be 
'■losic  iiiiotoscoi>e,  to  tliM  any  voe  pOMCuInj;  a  good  utiirro- 
iin&ry  furm  eoii,  for  atwut  tcvn  jmuuds  ten  sliillinga,  have 
>nnedf  niider  tUe  workmanlike  hamis  of  Mesn^.  Smith  and  Beck, 
iimgf''*!  instrument  knoirn  u  "  Wcnliuin's  Binocular  Microscope." 


MiNKRALOOY    AMD    MKTALLUROY. 

*iate*'iiH»tion  of  (/oU.— Mr.  ISiJcfeldl,  tli«  attuyer  at  tbe  Unitvd 
Qut,  nt  PliiUdrliJitn,  pubUslu»  the  folluwing  cuiguii  &u.-t ;— Unilor- 
e  |MtTed  dty  of  Philudelplua  there  lies  a  deposit  of  clay,  whose  area, 
wUo  wtinialu,  would  lufladurv  over  LhrvL'  uiiIm  squons,  iiuildiiig  ok 
out  tlie  convpnieat  sum  of  tea  square  miles.  The  aven^  depth  is 
io  be  not  Icm  than  fiA«en  f«eL  The  iji(|uiiy  waa  xtaj-tvil  wht-thcr 
'<  dilliued  iu  this  earthy  b«d.  From  a  contral  locaUty,  which  mitjlil 
Cur  AKMiy  of  the  whole,  tbe  cellar  of  th*  Now  Market  HouMi^  nau 
I  Street,  was  du^  out  bouw  clay  at  a  depth  of  fourtoeu  f»et,  wbvn  it 
't  bave  beta  an  artitldal  dvpuftic  The  w^ht  of  130  grnDituoi  wu 
id  duly  Lrcalod ;  it  yielded  on»-eighth  of  a  aiQli|;nunniu  of  gold,  a  verj 
quantity,  on  a  fiuda«ay  btiluuce.  It  iacotsputed  that  tbere ata  uader 
pbia  4,lHl>  nulliom  uf  cubic  foct  of  day,  and  that  in  it  aecunly  Hot 

K't  doUarB'  worth  of  gi^ 
yrlh  Waltt. — From  time  to  time  there  has  been  cotutidemVde 
•jotting  t!n>  di»rfiv«>fy  i?f  nyM  ficlda  within  tlio  Britiuli  InUmU. 
period  the  Lead  U  illii  cnus«d  much  Htir  in  ScoUaad ;  aud  tJie  Wicklow 
Ahbga  ijave  riae  to  lliv  apiwluluicut  uf  a  gvvcraiii«it  CQumtiMioo. 
lUra  was  adveriut^  >&  faaviug  "  Pactoleon  etrcams,"  and  the  "  fiibla 
hSfT  VM  to  be  Todited  in  CorawalL  The  Clogan  Mine,  ncur  Dol^lly, 
looHfaahirr,  is  however  really  producing  considerable  quantitin  of 
En  1841,  Mr.  Arthur  Dmui  T«nd  a  pafitT  before  tho  Brituh  Auhk-ih- 
tlw  Nuriferouii  vcinM  of  lliis  district.  Sinc«  that  [wciod  uuinerous 
ixo  be«n  taade,  but  every  tucb  trial  haa  resulted  iu  snat  loss  to  tbe 
fimta  gvkl  ewkcn.  It  is  NitiaCuctory  uow  tu  know  that  Kold  Lt 
i  team  the  Clcgan  Mbe  at  a  prolit.  Iklr.  Ueadwin  givei  the  folluwinK 
nt «  the  result  of  thn  workings  up  to  lart  September  :  "  iu7  tons 
itquartx  ^ve  1,314  ouiictM  of  fiuo  ){utd  ;  three  tons  of  tho  bmt  of  thta 
pm  no  Uks  tluiii  U761}  uuuom  of  ({old.  If  they  added  ti6  tattctm 
1  tram  S  Umu  iu  ItiOO,  it  sfaowi^i  a  total  quantity  of  1,370  ounce*  of 

ftant  of  DUiiferouit  uiuend,  beiu^i  at  tliv  nitv  of  six  uuncec  and 
"  The  value  of  this  BritiiOi  gold  wab  £3,300. 
JS'ont  JtraHa.~Mt.  0.  C  Marsh,  of  Yulo  CoUe^^,  givea,  iu  the 
obor  of  tbp  Ara^itan  JoKniat  of  SritnOf  Ut  iul).-[V9itiii)[  aocouut  of 
itoTlfy.  Oa  the  Atlantic  coast  of  Nova  Scotia  Is  a  belt  of  inetautor- 
bfci  Ritcnding  the  wbolo  length  of  thr  pruvinoe,  and  vacyini{  i"  width 
u  to  filly  mllca.    It  ia  mainly  composed  of  olay-elatc  and  qiurtutc, 
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but  in  MMne  poita  of  the  dt&trict  these  are  tcpUwd  by  in»ai-«liilic  RtMm. 
gnait«.    The  gemta\  rewmblanM  of  tbeM  stnla  to  the  gold-bwuinu  rodv  1 
oilier  [«it«  of  thfl  worid  hu  bMo  oomstonoUy  outtct*] ;  bal  il  ma  not 
Murch,  180),  Lhat  an;  ducomy  of  gold  wu  made  in  thtm. 

Uold  woB  lh«n  accidentally  found  in  Halifax  county,  abncl  fifteen 
fktiui  tbo  coast,  m  tho  bed  of  a  uuaU  stnMtn  uhicli  cuiptim  into  tliv ' 
river.  This  prpcioiB metal  haesnce  boeo  di«»vcr»l  al  Bawdou  and  DoukIi 
in  IlaDtA  county  :  Gold  R^vcr,  nnr  Cbeatcr ;  and  at  lAwn-iwetown,  a 
niilea  east  of  Halifax.    The  qnanttty  of  f^ld  as  yet  obtained  has  bfcnij 
cuippared  with  the  produce  of    Au«tntlia   or  California,  Bnall ;    bat 
auriferous  track  appours  to  bo  very  ertenaire^    The  Tangier  gfild, 
U>  Mr.  M.irBb,givea — gold  D'j'ld,  with  nlver  1'76  gnim  ;  vhilv  Uie 
burg  gold  givM— i^ld  DStH,  audailver  7'7& 

XatunJ  OxuU  of  A  iitiirumy.—Tha  iidaiul  of  Bontoo  bu,  tor 
Hiipplicd  Rurnpt)  «-ith  nearly  all  iho  Niilphide  of  nntiniMty  it  caosttniM. 
connection  with  this  nitn^nt  (the  tlAiat  of  mineralofslMa]  ibttro  IkM  b«^ 
found  another,  wliicl)  wan  for  boirc  time  rtjccu^  lu  UM>Iaa.     V\»aa  o) 
tion,  it  Iiaa,  however,  bovn  fhtind  1a  bu  a  miiarkably  rith  and  purv  ai 
notiiiMny.    Dr.  Phipoiu  ha»  vxamiiml  thu  ininr ml,  and  Ito  idotiti6*<a  it 
*tibifQitw,  or  the  uutJinoiuitte  of  anliniony.    Whemut  stibinc  aeldom  vie 
innrv  than  4.')  pi-r  evtit.  of  uwIoUic  anlimony,  tltc  olibicontao  Ktrcs  aburaj 
pcir  cent,  of  metal.  Thia  ore  promiHe  to  become  of  great  vnlue,  and  it  iaj 
raeA  aa  n  pigment,  being  aimply  caldUMl  and  powderM),  as  rrt'oaiine 
I>r.  SLeuboiute  iu  the  fotlowuig  proocsa : — Tlie  oxide  is  fint  reduced  i 
(lowder,  luid  it  U  nsutvd  for  four  houn,  at  a  low  huat,  with  frre 
air,  in  mtiffles.    The   oilcincd   product  ia  then  rcdacwtl  to  an  itupa)|      _ 
powder,  by  being  ground  in  flint-wilk    Th»,  when  dried  and  mixed  wilh_ 
oil,  constitnles  (he  point.     This  paint  haa  a  delicate  stone  oolonr,  in  mjiuIj 
l>otIy  tu  wliite  lead ;  it  a  devoid  of  anything  buitfnt  to  the  wotIdd^u,  eic 
ill  it<t  m:iiiiifjct4ir«  ortup,  and  ittt  priee  la  eoiiaiderably  lower  Uiua   tbotl 
white  Ifnd.     One  adrantx^e  of  lewl  ovc-r  evciy  utbor  miooral    na  a  pi^ 
inunt  nut  be  forgotten.     Leud  and  tie  compounds  enter  into  cbeuikn] 
with  vil,  uioac  other  ineUds  only  mixing  with  it.    Thia  anlimonial  poinl 
aaid  to  be  unafflKted  by  snlphnretted  lijdrogen. 

ifitM  Coim. — VTo  have  recently  been  snlntitnting,  with  tunny 
ndriiDtages,  a  light  bronxe  eolnage  for  a  hcAvy  copper  one    The  Brla 
government  have  puaed  a  law  dceidiii;^  Uie  ftititre  compniution  of  their 
jwiny,  penny,  and  twopenny  pieces.    They  are  to  bo  of  oopper,  alloytjd ' 
^1  [kt  cent,  uf  nickel.    This  produocs  a  v-bitc  metal|  and  the  coiiu  arci 
light,  do  not  tamisb,  and  arc  wilhoat  nueU. 

fitrtt  /loMw*,— The  inveniiTo  powtra  of  the  injtmtom  on  e*er  uxedtol 
iitmcKt  for  the  puipose  of  AOpplyiug  tlic  wunta  of  «spridou»  fashion.    Of  1 
steel  dowen,  and  other  pllsteniiyf  ornament*,  bnva  been  in  vogoei.     F«*J 
those  who  wear  tbem  atucpect  the  louroe  »rf  the  pecnliar  rfimtt^- 
whieh  fomw  the  sntfaoe.    Jt  ia  the  conmwn  h«wl  ore  of  oiii 
wdphuret  of  lead,  or,  in  Rnrect  chrmionl  nomwicUtinw,  the  "ulpliMi. 
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*sne<iet  gf  Uiis  or  an  renuirlulilc  for  Uie  wajr  in  which  they  break 
I  ittto  umU  bdlliiuii  puticUx.    ThiH  in  Uic  on  flmpiojud  by  bhe  artificial 
■L     \Yfi  Irara  that  nuuiy  toiu  of  thia  Irad  ore  hav«  Utdy  biKn  aaed  ia 
1 0— miy*ad  in  Fhui<w  far  thia  appttnntty  trivial  ptirpo««. 

Leml  fV|)ti.>— ThA  Mtiim  nf  wmler  on  Iwd  ba»  Dot  onfroquouU;  leU  to  very 
ul  mnitU.    J.  R  KichflU,  aa  AjncricAn  ebeinUl  of  twmic  stati'ling. 
I  BttratioB  to  the  f^ct,  thnt  leaden  pipM  aro  most  Acted  upon  by  the 
Ao^-utg  through  them  wkvn  tli«y  atti  Ixiiit  at  an  wwlc  ong^e.     Whether 
a  ilaa  Ul  a  rhaof^  in  thr  rtnicturp  of  Uip   Icswl,  or  to  Ihu  uMhAldMl 
I  of  ti»  mtrr  nt  tiir  |ioint  where  it  ix  imulo  to  turn,  ij  not  (vrtAin.    The 
hov«viT»  191  sati^&vlort',  that  thv  Kiut  U  mora  npidly  corroded  at 
I  bmds  Lhaa  in  any  othor  put.    The  jniblio  ftbgald,  tbtovfisre,  bc«  that 
I  flnmbwr  twista  th«  {Npoi  mpplyu)^  housM  m  Uttl*  as  poBtiUe  ;  and  thftt 
ia  tuia  b  alwitulcly  necatury  be  ahoukl  be  imtmctod  U>  moke  it  u 
u  th<;  circuinJttAocoa  of  the  Mtutttlonndimt,  at  sll  tiuiM  urmdiflK 

Arti/Stial  proHiuni-yn  oj  OrjpbMiitii  MvKraUj—B.  Saint-Olure  Dvrillii  kw 
y  ohuiDML  li)  ibe  octiun  of  cMorhydiic  acid  ga  npon  ni«l«UiQ  oxidea^ 

iti  ft  [lUtuium  Uutt  containi.tl  in  a  tubu  of  pnnreUiu :  ilannie  acid 

thaaqtiful  cfyUuJi  of  the  wuiio  fgrui  aa  lh«  uatiTe  oxido  ;  tibtnnic  aad  in 
iDt  cu?atali  of  a  blucish  UiiL ;  prutadit  t^manganat  in  beauttful  itmenld- 
Mtabodra  ;  ipreMtar  tnm,  ia  6ne  arpOaU  like  the  Elba  ore  ;  and  »oiae 
— J.  tJaviUe  niefmla  that  pueoiu  atumationa,  aa,  for  oxample,  clilorbydrie 
lid,  nay  piny  mi  isiportaut  put  in  geological  phenomcns,  and  may  ooodnca 
I  tb  formtioo  of  many  ciystaUina  tnineiak  in  uaturt. 

fl(  tmimm  {iont  i<NW(Ii.— Very  looet  mdiI  ioipeifect  »tat«iu«uU  rMpecttag 
I  lU  qnautiiy  of  coaJ  U  India  Iuitu  Iwcn  |itit  fgnh  ftvu  tinio  to  Umo.    Pro- 
tmn  UUhani.  Dbmtor  of  ihi-  Qdologicnl  Suncy  of  India,  van,  for  tha  ftnt 
imt,  fitniiAb«  «net  rptonin  for  the  lost  three  yaan. 


)t)5h. 

iH&tr. 

1840. 

HArniv, 
5,D17/Niil 

^31 1> 

MADNDS. 

6,5&9,B«7 

1,283,860 

S7A,356 

Hyn»eiBUIa  .,„ :.,. 

Tuta!  in  NfnaiwU    .. 

1 

2S&,14u 

11.901  ,as8 
:)0.'>,&75 

Ul,0dA,113 

370,406 

T^r   ciitiiT   kumii  coatBrlib  of  ladiA  ore  ruiy  insijfiufioaiit,    anil  tlwre 
b«  BO  [imlabaity  of  e««r  gr««tiy  iucnMin^  the  supply  of  ftiaiU 


He  Sexk  OiU  (^  Aauri<a.—Coi^AmbU  inMfrt  bw  been  sxflitfld  byth* 
jwy  of  luny  r«naTkahIy  pmddctiti*  aplinxs  of  miaml  oft  ^  Wt«v\ 
SU.    11-  t 
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puu  of  Aotetink    At  bba  piwcnk  lim«,  eemmtniiSiy  pRKlupttTe 
are  .rieUui^  Uteir  oiU  io  New  Yorli,  Ohio,  tVanrvlvnn^  KvntaAy, 
Viiyinm.    Coder  the  nmme  of  "Senwa  oU,"  a  peWolcntB  \m  long 
ooUcctcd  by  the  Indiais  trom  tlic  8ene«a  Lake  in  N«w  Yodt,  snil  mil  ia  I 

In  IhAil,  wells  w«ir«  mnk  for  Dir  jmrjiMn  of  jmrnpiotj  petroleum  In  i 
parte  of  Pnuayivwiia,  tad  they  linrp  herti  TiBornrely  o>ntlrni*d  up  fa 
lime,  many  of  tb«  wlb  yicMinj;  ten  Iiarreb  a  'lay,  wwl  »««nte  ewfl 
baffris.    Thre«  ImiMlred  ami  fortj-fivB  wtll"  nri-  im«  i      ■  Oil 

FemwylTiniii,  the  urtinge  prwlik-tion  Mug  fifuvii  Iwi :  A- 

to  MO  otAtcmcnt.  wt  iMfn  that  1,.'.IXI  bnnvts  nrr  Hailif  sent  lo  N«w  York,) 
acconiing   to  AnolJM-r,  "nn  Kwny  nn  2,ft00  hftrwli  lunl  kf«i  pal  law 
nnggam  at  ii  tuilwny  HtaLinit,  tmir  the  nprinjiii,  iti  a  »iag\i!  month." 
however,  itu  that  very  Isrj;^  quantities  of  thW  minenl  oil  an  ohutnod— I 
it  is  Bold  in  iu  emde  ttale  in  New  York  for  twcnty-fiTe  cents  per  gpSao. 
thai  wb«n  tefitwd  hj  dtttillstion,  it  h  cztiudToly  toixt  for  illannuliii]{,  i 
for  Inhrioating  purpowM. 

At  Tidionto,  in  Warren  (winly,  on  th*  AWoghany,  nerentwn  wella  w  i>" 
op«!nUnn  ;  thftw  iire  «id  trt  pnidiice  10.000  kiiIIom  s  d*y.  At  Krcoa,  ta  tli* 
eastern  part  of  tlbe  tiatv  of  Obio,  i^  a  Lir^i*  tract  of  oil  cnantty.  Oonudembb 
((uantitiee  are  also  produced  from  veUa  on  tbo  little  Kanitwki  r:v.-f,  Ui  DOrf))' 
w««Mm  Virginia.  Oo  the  Thame*  river,  in  Canada  Weet,  iL  ■  ■■' 

from  a  large  imct  of  coimlij  ia  extremely  large.     The  o:i  . -i^^'- 

holos  in  the  ((Kumd,  nhoat  irix  inches  in  diameter.     Tbrw    hulw  tiij 
T«iymnch  in  depth,  some  bemp  not  more  Umn  10  fw-t  deep,  -•-  -  ' 
400  to  &00  foct    The  phenomena  prodaoed  npon  ojioiiDg  *•'< 
wcUs  aro  Etnj^duc.    One  opened  al  Tldiont«  ipont«d  oil  and  yruKcz  to  !> 
hcif^t  of  sixty  feet. 

These  sprin;^  of  pc(rolpom  in  America  ore  princiiially  fuuud  in  lite  cwl 
meoiuros,  and  aro  rcforrod  by  many  to  a  dccoiupo^r  loii  of  tt»  cool  ttad^ 
Other  anthotitiea  uy, "Hw^ do  not  seem  toWof  vegetable  ori^iti,  but  to han 
been  funtKHl  from  the  aniiuaL  cvmains  of  the  older  todu."  Th»e  queitioftt. 
boiirsTnr,  require  »  more  closo  inveoti^tion  tbaa  tbi^  haru  yvt  n-<.->  xi 
Similar  iprings — certainly  not  to  pix>ductive — hare  been  found  In  Uuscotu^. 
in  D«ri^hln  and  llio  Eimmcridge  shalen  ;  and  the  Caitbneaa  saaditoiiii 
are  to  a  great  extent  impn^nat«d  with  a  rimllar  product. 

Tbeoverbuniin^'spfLngHof  naphtha  at  Balni,  in  IVntU,areweU  knowu,) 
the  Rangoon  tar,  as  it  is  called,  b  now  au  imjxirtaiit  articlv  in  oomnuirca- 
relialile  Batlv)rit)'  K(y>. "  At  R.\Dgoon,  on  one  of  tlie  bmnebtn  of  th«  In* 
tbefFG  are  npwanb  of  fire  hundred  petroleum  woUb,  wbicb  aSbnl  uunBillj 
4IS/KX)  bo^heada  of  this  p^nlinr  hydiD-catbun.  Nciu-ly  the  wbols  of  llib 
finds  iu  way  to  this  eonntry.  and  is  tlm  sniirce  from  which  aherwoodoli 
bebuoutlne,  and  Price*!  paraiBne  oandles  nre  largely  nuuiufiitctandL'' 


iditoQii 
awadiM 


the  tdH 


£<nw()f«w.— In  tliR  Great  Exhibition  of  1861 ,  a  peculiar  coal,  tb«&  i 
AVbrti^^y  was  pxhihited.     Thi^re   liitM  tfot-n  much  diKtiaaion  m  to  _ 

chaiBctAr  of  this  miiier;kl,  and  ovejitually  it  hna  ila  placo  1olemb|y  wsll  duAnM 
by  iU  name,  A}htt\  ooal 

By  dutilling  thia  coal  aA  a  UmpUkturs  varying  fran  OOtf^  t«  9H^\ 
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naphtiia,  nUM  Kimme,  »  produced    Bj  cuvftd  redMlllUtitnt, 
K  ^rj  volfllJlF  flaiil  it)  obtnincd,  caDed  /TTtMoIoM. 

7Ui  b  a  rnlniiHaE.  nnrrly  tnatdna,  highly  rdreetiTe,  inflBmniBlilo  li^^nid- 

Wbtnft  phUI  rtil]  of  k•-^>4oI«n«  b  f;n«pod  t>7  n  viiriu  bind,  tbo  U'jiiM  givM 

•ff  Vittblfia  of  m|K>iir,  wlitrli  hnvt  a  (Unl  04)oiir  nal  nnliktr  tbtt  of  chtorofpnn. 

Th*  jtccnlikr  amrathetic  cffr^'l  of  lUs  sobsUnco  wm  lim  noticed,  fnmi  )U  pn»- 

tetag  lorpor  on  «  wurkmnr  '  "1  to  cl«in  oat  a  keroeeiHi  oil  cfattcro  in 

"  Iksloii.    Thia  property  nati  .  <-ied  the  nttrntion  of  iDedical  nH-n.  »ntl 

iWphjufdarw  of  Boston  nre  now  cinployil^  ktrosoleiK-  in  the  place  of  chloro- 

kim  atiJ  Dtlti'f.  it.  i.i  •aid,  M-ith  iht)  itio«t  Mtiafactoi^  rpiiiilts.    Beyond  ila 

nbm  oa  an  nnmlhvtic  afcnt,  thu  ToUtilo  lirpiid  promtan  to  beomw  of  gteal 

inUwaiti. 


PUOTOORAPHY. 


rllH  forUiPomlug  latemationftl  Kxhibition  baa  undoubtedly  provuda 
Btitnulofi  fur  exertion  itntoDt;  all  cla»a«d  of  photo^Aplien,  and  these 
■flbru  %.n  Ijy  no  incAtia  tealrictcd  to  the  irfll-kuonTi  o]>«rftU>ra  of  thii 
ttniiUy.     We  mv  gireu  tu  iiinliTst^nd  tlint  murli  »[i3t-e  has  l>cra  njipUed 
,$K  W>   "i<!  part  of  inl«adiiig  LrciRn  cxliibitors,  wliono   ivwrkji   wUl  Iw 
into  iKHneu-lut  clow  t^dtupetitiou  with  the  arlifitic  producttiMisof 
len.    The  i]ccifliuu  promulgated  by  the  Royal  Comtniitaluners 
tlic  claasiftcation  of  thete  worlcs  of  art  witli  the  niflcbwnical 
models,  and  othei  illustrations  of  engineering;  EVivticv  in  the 
Wilding  hai  been  oaUed  in  (luvsUoii,  and  wanuly^discuswd  by  tho 
Jouruuli  devoted  to  Pliatography,  most  of  wluch  buve  urged  th« 
of  photographic  artiste  in  fAvonr  of  bting  placed  in  coinpanlouabip 
tho  older  and  httter  recugnlxcd  departmente  of  iiur  art«>    In  answer 
b  naluml  and  well-grounded  complaint  ou  tlie  part  of  the  photo- 
ihi:  Enginttr  lux  rcplii'd  by  taking;  up  utiis  in  dvf(nc«  of  tlie 
in,  r.ntl  i!i.«iii(t|  it   rt'ijuiMtv  to   aasert  the  blgb  cliaravli-T  of  the 
'■raony  till!  exoiuplca  of  which  U  ia  proposed  to  include  tlio 

la  rtvUwing  the  progresa  made  during  the  last  few  months  in  the 

J^",r;...  ni,4  applications  nf  photogrnpiiy,  ibt-  £'niiin£^  executed  by  the 

:  ««a  of  M.  Jou)i«rt  dcaervo  to  be  mentioned  amoRR  tlioseof 

'■'  The  ipfcinicns   rwently  produced  by  ibis  gentleman 

•'  '-1  of  diffcrrnt  styles  of  photography  trnnsf erred  to,  and 

\'  .1:1:  V.,:-  Uic  ntrroufl  8uifAci.-a  uf  gl&M  iinJ  porcelain,  and  then  multa 

-II '  II  •:  r  mined  merely  to  tbc  timtaiiun  of  Uid  monochnmc  offiieta  so  wcH 

1  \ii)U!><i  and  always  admiri-d  in  the  ordinary  trannp.^i-enl  photngraplu 

..;        -   I '  .  ''it  are  vijiially  tvell  adapted  to  Uie  rei>rcMntation  of  co^ur  in 

I'JiTu  not  hilherto  been  deemed  nucepUble  of  tToUment  by 

.    ,.  l.nown  pboto'^raphlc  process. 

'.hud  of  pMc««iling  usually  A<lopt«d  by  H.  Jouhert  ia  nib* 
tidii.ii.'j  ih*  following:— A  lran«i>arcnt  pouti\  '  '  .*phot  ibe  objrvt 
fo  be  repraieatH  Is  first  pre-psireif  tn  the  oritu  ,  or  anj  xw^Mvit 

1  % 
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picture  can  at  onc«  he  msil*  to  furninli  t1i«  tUM^  u  it  U  tcmed  bj  tbt 
inrentor,  merely  on  |iHnliiiF;  by  aiip«q»o9]Uon.    Jn  order  tofirvptnlk 

glan  or  porceloia  Eurfacc  to  nc«ivc  Its  ioiprcttioD,  it  is  cintod«-iAi 
layer  of  boney  atiA  gcltitiae  or  albumen,  containing  a  certain  proportioa  «f 
a  soluble  ehrotnatr,  and  wlirn  AritA  is  placed  in  rloae  contact  with  Ibt 
eHeht  of  the  subject  desiroil.    By  the  iintqiial  nction  of  th«  ton's  njt 
eoHMquentoii  fxpoHin^  it  to  Uie  li^'hL,  the  aensitire  mirfoc*  is  iliffnHlt)f 
aili!ct«d,  and  the  character  of  llie  prepamtion  heroinr<(  »n  sltnwd  in  tluM 
I>art8  n-here  the  Hijht  has  acted  fully,  that  bein^j  noiv  rendered  ^ite^i/ 
and  horny,  it  is  incnpabte  of  retniniiig  any  of  Hie  pu«vdervd  luiamel  ooktr 
which  in  the  next  oiiemtion  is  fn-t'ly  dtiited  over  theeorfiacc.    Bntin  oda 
portions  of  the  desitp^,  where  the  chemical  HnhstancM  have  been  altopdar 
protwled,  or  only  partially  affiected  during  the  «cpoanre  to  light,  Ua 
gintinons  character  of  th«  snTface  Temaina  nnalt«rfd  or  l>ccotoea  moitrM 
in   proportion  to  the  actirity  of  the  rays  operating  upon  the  aeiuiltn 
preparation.     It  is  then  apparent  Uiat  the  plate,  ailer  exporore,  will  Ulu 
the  cnxmel  coluurs  more  or  less  freely  when  tills  material  in  the  state  «f 
fine  powder  is  spread  over  the  scrfsce,  and  tliat  by  a  judicioua  cxeninvf 
artistic  akill  it  would  b«  possible  to  modify  not  only  the  depth  otUtl 
produeedby  one  and  the  same  pigment,  but  also  to  upply  different  namd 
eolanra  over  tlie  several  portiona  of  the  pictnre,  and  m>  obtain  aQJm 
requirements  of  a  coloiire<l  photograph  on  the  same  plate.    U 
finally,  to  bum  in  and  develope  the  colours  applied  to  the  glass  sni 
a  carefully  conducted  furnace  treatment,  \rhich  will  also  have  the 
of  deatroying  tlia  organic  BulMtanoH  originally  eraployed  in  the 
tion. 

The  discassioQ  relative  to  the  aoh^hvIm'm  i^  th«  piotoffrajpUe  imt^  lui 
been  again  revired  by  Mr.  Malone,  at  the  London  Piioto^rsphic  Sucwtv. 
The  lectortT  nlerred  to  the  experiment!!  of  Sctie*Ie,  Mulder,  Ilant,  flol 
Spiller,  and  to  the  corroboration  afforded  by  fats  own  experimental  remilb 
in  support  cf  Ibe  view  which  attributes  to  aaiiligbt  the  ]>owor  of  deoon- 
poeing  the  cliloridc  and  Mmitar  ooraponada  of  ulror  into  thuir  coo^aeot 
elemoul^  the  reduced  metallic  tUvvr  being  liberated  In  m  finely  dindfds 
condition  that  the  d&rk  shades  of  colour  olnserred  la  the  photograph  w«n 
accounted  for  by  the  feeble  light- reflcctinj^  capacity  of  these  mlnatt 
■particles,  and  that  the  different  tints  obtained  were  solely  dependent  upon 
olight  viiriations  in  physical  atmeture,  and  had  no  n-fcrrnco  to  chenucsl 
composition. 

The  mountioff  t^photoffrapi^  recently  formed  the  subject  of  an  intcmtinii 
paper,  read  by  Mr.  G,  Wharton  Siinpaon,  at  a  meeting  of  the  Sonih 
Iiondon  Photographic  Society.  After  referring  to  the  artistic  and  gi-neni 
considerations  which  should  be  kept  in  view  when  proceeding  to  mounl  * 
photographic  print,  the  autlior  trrata  of  tlie  relative  efficiency  mi'l 
permanence  of  the  several  Kdhe«ive  materiaU  ordinarily  employed  in  lb« 
operation  uf  mounting-  EnumcratiDg  the  Fullowtng  eubstance* — fpim 
arabic,  atarch,  dextrine,  albumen,  glae.  gelatine,  and  isinglass,  and  ti: 
spadal  porpoeea  India-rubber  paste     prepared  either   witli  bcuxolc  or 


kt  taaaa 

IherMi 

ipctpan*^ 


*  Or  photogramt,  as  tilery  hare  recently  been  called. 
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iuiulunu— Ur.  Simpson  gave  the  preference  to  newly-iiiade  attMh  pMlc 
tbong  the  moat  suitable  on  acooaat  of  th«  rapidity  with  uhicli  the  frf«h 
iDiftjr  at  any  time  be  pnxfucvd  in    n   i*Ut«    At    fur  itse,  u-il)i    sach 
llity,  tivlwil,  that  no  inducement  WKS  oPFt^rtKl  for  Ike  «mployineut  of  a 
nple  wUidi  luul  becoiue  taiutod  and  acid  by  long  keeping. 
With  nfervnce  to  the  applicability  of  certain  kinds  of  staineJ plant  Jhr 
apkU  mr,  tho  employment  of  Uie  Spectroscope  appears  to  have  done 
MTirioe  in  the  wlection  of    suitable  vntietiea.      ftlr.  Crooki-n  ha« 
ed  the  exj>erimeii(al  ra>ii1[H  uliliiiiieil   in  the  examination  of  a  series 
uplsi^  whenhy,  in  the  case  of  oran.^  glass,  great  dilferencci  were 
in  regard  to  their  power  of  inlervvptiiig  Uie  active  photographic 
rhich  by  the  unasnated  ocular  infection  were  (|aite  inappreciable. 

'  fkaiografiu/  OK  PAoipAonu.— Dr.  Draper  haa  rceently  pnblithed  a  euriou 
:  be  foniu  a  thin  sheet  of  pboxphoms  by  melting  it  between  two 
;  thia  ta  I'xpnwd  to  the  Ug^Iii,  aixl  a  stntinl  to  becuitie  rod.  Dr.  I}rL}M>r 
to  hare  produced  on  this  phosphorus  plate  good  iaiiiroesions  of  the 
j{Mrctruui,  with  oU  the  Axed  lines  very  faithfully  delineated.  Some 
Flluae  prints  liare  been  pnierrod  for  nuuiy  yean. 

hu  )>e«n  claimed  as  a  new  diaoovery  ;  but  Bockmau  more  than  half 
'  since  fouod  that  by  exposing  phoaphorua  in  nitrogen  to  snuhine^ 
.  tlepooited  npon  the  side  of  tho  glaadiec,  nearest  ^e  li^t,  a  red 
powder.  H«  al<o  diacovemd  thut  a  stick  of  phosphonu,  exposed  to  the 
irUon  of  the  sohr  i;>ecb>uni,  -mu  blcacbnl  by  tlio  blue  and  violet  nys, 
vitltt  it  became  red  tindor  thn  action  of  the  red  rays. 


P  K  y  8  I  0  s. 
Aoomrncs. 

JfttAMf  SoUt. — ProfeMor  Zantodotchi  ha#  for  Homo  tiino  been  engaged  in 
^-  ••-.■■.'ic  eipcrimentj.    He  Iun  publi^ied  no  lean  than  sine  p^ton  on  the 

i.jr  ,1  in  the  SitsuK^ai/mrhU^  of  Vienna.  The  principal  object  at  the  author 
liM  bc*n  the  deteruiinntioti  of  it  fixe<l  now,  to  which,  n«  to  nn  invnriikble  unit 
c^nieasnie,  the  not«  of  tUffeKnt  iustruuienu  may  be  referred.  Ue  iufonuB 
■  that  Um  number  of  nbiatiou  per  aeooiut  vluch  product'  the  note  C  is 
fmnSTS  to  274  at  St.  FctcnboTg,  S7l  in  Nftplea,  S66  in  Milan,  S66  in 
Votke,  and  S6l<  in  Vienna.  Liatnjous  Mates  that  in  Paris  the  number  of 
nbratioM  of  the  noUi  A  was  S&8  in  18S«  ;  while  Bauvcur  inform*  u«  that  in 
1715  it  vas  only  810.  Profcasor  Zautodescbi  attribute"  Uii»  to  a  molecubo- 
change,  gradually  dorelopcd  in  the  eUsA  of  which  Uuung-forka  are  made.  In 
Older  to  cUmiiuUe  tkis  Konrce  of  error,  lie  ^poaes  to  sabstituto  for  tha 
IVBing^otk  a  pipe  »ich  lu  ii  ti»ed  at  the  present  time  by  tuncra  of  tuslro- 
mmla  in  the  south  of  Italy.  He  compared  a  number  of  tuning^forfca  and 
pttfh-ptpufl  known  to  he  more  than  fifty  y«ir«  old,  and  found  that  the  fonner 
had  become  higher,  though  unequally,  whra  oomiared  with  the  latter.  In 
oufcr  to  secoie  the  fixity  of  a  note,  Zautede«ohi  oonwdwa  that  it  ahoutd  be 
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wtnpuvd  wiU)  tlie  "fyreu"  of  Oteoonl  de  tji  Tour,  otviUil 
of  SttTVt    By  th(«c  ntMite,  e6p«nall.v  wltco  oombinod  vti^  ^ 
sufK<^<l«l  hj  M.  Zuitedfa^i,  the  Btahility  of  the  note,  or  the  ameui 
enror,  )n*f  itt  uiy  limo  ho  ucttttaiDod.    In  Ftnaoe,  tlw  A  luu  bm 
&OIU  8»0  toa7<>  vibntioDJ. 

ZuiUNliMcht  doM  not  ipiMMU-  to  be  Hwaro  of  tarattJeicioiu  o^  mi 
beautifid  imtnuuenu  for,  'leCenniuuig  tbe  ribrttioDE  of  ■  doc«,  ianotad 
Profctfot  Wlwfttatonu. 

Aainitm,  or  Chattieal  Sa^t. —  M.  2I)epoe  dc  tiaun  Viclur  hu  boal 
eealoualjr  continuing  hu  raiwarcbM'  on  tha  BbBoqitioo  oC  tiui  diiwuial  piK^ ' 
of  the  aun'a  la^  Ho  glv«  u  Tfir>-  Icistfiutirt)  retail  in  proof  of  thii  ktasik 
Lion.  An  uoglaaed  picoo  of  porcelain  (buque)  Ia  tx)>os«l  to  ooiuhiM,  ottfr-luiif 
of  it  being  pn)t«oto<]  fiuin  DoUr  iiiHuetkOO  by  «u  ujiaqiM  •cp»«n  i  it  i>  Uw9 
tAkva  into  ft  dark  room,  (ui<)  *  fifve  of  [iliuUjigniptiU'  pnpt-r  is  plaoed  t^fjn  it 
Thi«  inper  ic  blftckeuod  over  kU  that  jnrt  wbicb  t»  oppoail*  w  the  »<d4aaid 
pOTtina  of  tiie  porcckio,  wbciMx  Jio  chuij^  in  prodoocd  upoa  tlul  ^twot 
which  tojTfiapoiula  with  tht^  mutuimd  pari  of  tho  pUt«. 

■TACTRtCITT  MtV  MAGKKTraU. 

Afiuteof  Soandt  produad  btf  EluMcUff.—i/li-  Geutjfe  Uoro  itw  iloriMdtko 
foUoMint!  Iwai'tiful  ^xpen intent  :— 

A  circobc  pool  of  loeniury,  froni  ono  to  three  indiM  diuacl«r,  ia  fomwj 
ia  a  fiircukr  veaael  of  gfaaa  or  guttA-pensha  ;  IhU  U  surnmiuled  \jy  •  rn.'  J 
nenmzy  about  one-eighth  to  onv-tonth  of  an  iadk  wiile,  and  both  aire  c-itvr.-l 
to  the  deptli  of  almut  half  kd  inch  with  a  mtber  atronj;  Mlation  of  ejnutiOv  vi 
potunuin.  Tb«  pool  of  mercitry  ib  then  roiuiiK(«d  by  a  pLtiuum  win:  villi 
tht  pontire  poL«  of  a  powerful  Toltiic  Uittvry,  and  tho  ring  of  touvgry  ii 
eoanectod  wibh  tho  DcgkUvc  poli>. 

Tha  GoniMoUon  bein^  coiiiplut«<l,  the  ring  of  merouiy  Ikoooim  covered  with 
erispnUoDs  or  olevmted  sharp  ridges,  about  oii»«xlMath  of  an  inch  Muiid«, 
at)  ndiating  towards  the  ocntru  uf  th»  reeaol,  and  a  defiiuto  or  unuioU  aouiid 
ia  produced  capahU  of  being  heard,  ou  Kua  oocuiuns,  at  the  diftanw  of 
lifft;  ot  Oily  fooi  The  louduca  of  tho  wniud  appeius  to  depmd  gnMif  dd 
tin  power  of  the  battery.  If  the  battery  li  too  atxoog,  tho  aoatidi  da  not 
Ottar ;  and  tb«f  ore  proroitod  by  luing  the  aolutioa  of  Uto  cyanide  ia  too 
ooBocntnttod  a  alal^- 

MagMtuuL—Vntmea  WiAdamuui  hM  beon  engaged  in  nn  iaqiur;  tm  tfa> 
nhitioQ  botvoen  tlie  tiui£;aetio  and  the  mechaiucal  prvjjvrtiiM  of  iron  aad 
cteeL  AmoqgHt  tuaoy  eiowdiRgly  curious  reeolto,  he  but  obtaili«d  Ifat 
following ; — 

If  an  iron  wire  ho  twisted  during  or  evcti  sf^  the  paan^  of  a  vohaic 
corrc-ni  thruujjh  it,  tho  win  bvoonwi  tnacneLtc  When  the  win  t«  Lwuied 
in  the  ouuuiur  of  a  righfc-baoded  ecnv,  the  puint  at  which  lb«  (.-iinvtit  cnten 
booonea  a  «otUh  polo ;  ia  tfap  oppiiail«  «wi»  it  lioeoaicii  b  north  pola. 
dnrii^  the  ]aa«gspf  the  wutcdI,  il\c  witt-  bo  IwiELcd  i. 
tbe  polarity  ohoBgoi  with  the  dinrcluu  of  the  twiit,    J : 
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after  Lke  l&leimipUoii  of  tbo  nurrE'iit,  the  tiugiMtisni  prodnocd  hf 
I  fint  twUting  diminiiihc'fl  ra|»dlr. 
If  h  Tolbuc  cunvnt  he  transmitted  through  a  magnet  in  the  dice<!tioD  of  iU 
,  Uip  tna^;n«t  trill  Iwist, 

Thi  Dip  </  tlui  XmB*  in  London, — Oencrnl  Sn'bino  has  shomt  tJiat  th«v> 
bbibeen  a  gndnal  diminution  of  the  dip  in  lliia  cilr  dTinn)i;  ihf  Wt  fortj 
Ttm  foUowing  table  %hovn  the  nt«  nt  -M-hiLh  thiK  h»  he«n  going  on  . — 

IBSO  

1830  .. 

1840  

1860 

18»  

luur  BadidHon. — ProfeeBor  ^nduU,  hy  niMos  of  a  thenin-el^ytric  pile, 
|fallMGneoK>t!^  in  ra<«niniif;  thu  toinporatiiK  of  the  moon's  twyt.  Tiwae 
I  AltfrKtioiii  werviuiide  tiota  the  roof  of  the  Royal  InatitUtioo,  AIbeuuir!<H>tT««t. 
Vbn  tb«  UMrmo-dectTic  pUff  tm  dirMt«d  n^  the  moon,  th«  n««dl«  o«cillal«d 
^Mnea  10*  and  V^,  its  meao  poation  beins  lb".  Whvn  Ih*  pile  naa  ionwd 
[Batiu  moon,  cbe  aenllo  oaoUait*!  between  35^  and  '15",  tb«  mean  podUon 
lU&g  40^.    The  foDowing  reenlta  wcro  suluoituciiUy  obtoiubd  : — 


..     70*07-3 

...    6&  30-6 

...     09    11-9 

...     ftS   46-Q 

...    63    10-0 

Kftut  DEnxcnon. 


on*  Till  MOOV. 

lb" 


OH  IBB  HOOK 

40 
40 


"Abu  naaibuB  all  show  coU,  the  defection  being  such  as  would  Im>  pro- 
durvd  hj  Uu)  coUing  of  the  bee  of  Uio  pilo  pnacoitcd  u>  the  baarem  ;  nud 
\itt  naiit  iif  ib»*  tiu  Ailiing  tvtu  im4iUciaagrtatatiAenth»piUva$diTattd 
Icwanfj  tfu  vuxm."  Tbtao  rosulu  an  not  in  accordance  witli  thoac  obUuned 
by  Firofoaaor  Jauirx  Fotbea  louie  yeara  unce. 


azAX. 

On  tki  Prvpagatim  ofjjeat  in  Oatr4. — Dr.  TjFndall  hat  bo"!!  for  nom^  time 
Mpipd  in  Uie  Investi^atioa  of  cUt  •ubj«cc>  Tbo  Raoadm  of  Mi-Uoui  will 
lie  nanuubercd,  but  Dr.Tj^dsU  haa  coitsideraUy  cxUnided  the  inq^utr^.  Sul- 
pbam  «th«r  bu  been  fotmJ  to  otfec  tlu  nioet  eneigetio  resistonoo  to  the 
pr~nrt  of  ixiuuit  brai ;  and  the  bi-diilplud«  of  carbon  to  bo  Least  effeoCive. 
4qiM0a8  VBpoor  ako  prerenta  Hut  penuMtion  of  the  dark  heat  rajs.  In  a 
few  day  la  Kurember,  the  aqoeooa  rapoor  in  the  atinospbera  produoed  fift«cn 
timaa  tho  absorptian  of  Uto  air  Itaelt  Vaiiationa  in  the  quantity  of  rapoor 
il  cbe  atmoapbere  would,  Ibciebre,  ncoeastuiljr  produce  coimponding  Taria- 
tioaa  ill  dimat*. 

Hagoua  in  also  engaged  in  a  aiinilar  inquiry,  and  haa  oonimnidoatad  a 
aemair  on  tbd  nibjact  to  Uiv  Rojal  Acsdemy  at  Brrlin.  A*  the  inraitiga- 
liaa  ara  atill  in  piognss,  wo  shaU  defer  any  oonsideratioo  of  the  aobject 
until  she  inyeBligOon  baT«  made  fuflhec  adrancea. 
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UGHT. 

The  audogjr  between  the  electric  mmI  sun  ltt{hL  Iim  been  abovn  b  i 
Htriking  nuimtr  by  Horvi  Maugoo.  It  is  well  kaown  that  pUnU  jgnn  U 
dariu1eBs,o^expoHpdonlytoarlifidalligb^ftl«deScivllt  iutheir4tecawl«ni]| 
iDAttor ;  and  it  hiM  tiiimyn  been  oonuidered  tbut  Uie  suti'a  li^t  is  essenliil  It ; 
itH  dcveliipincDt  Mangoit  ho^  now  provrd  tluit  iht  green  nuUcr  ta  fijoil^ 
capa'bU*  i>f  bcitig  proiltiL-ed  twilf>r  th»  i&fiiicncc  of  tbe  electric  light  Anifii| ' 
hilOKlf  of  a  powetful  iiia^eUMrlcotric  liglil  wofk«d  by  a  tutaU  UcoiihtliipMh 
be  expoaed  scTvial  Hgwer-pots,  each  coataininx  four  crains  of  ryv,  far  tlmX 
twelve  boon  a  day  during  tiro  dajit,  to  Uie  rays  of  tti«  lamp.  TIm  gniH 
vlwo  expcM«d,  Iwd  juat  sprouted,  but  aliowad  no  ai^mciable  greei  lip 
Tbay  vere  pUned  tCtxrut  a  yard  from  the  nhanoal  points,  and  vera  aattOj 
protected  during  th<^  whole  of  the  tinie  frtwca  external  tighk  On  the  i 
djiy  Hie  i'i:}>enmt;iit  vihn  lirouglit  to  ui  rod,  when  it  waa  fotuid  tint  til  i 
plauU  wvrv  uo  porfKtly  developed  wt  if  Ui^y  luul  been  iit  the  open  air, 
all  exhibited  tbeir  natond  gtMo  colour,  and  were  strong  indiiMHl 
tbo  light.  Oorrwponding  Moda,  grown  in  darknoaa  for  tha  aune  time,  i 
np  perfectly  yellow. 

KBTBOROLOOr. 

"  OnAe  DUtrihitlion  of  Aqueous  Vapour  in  Ou  Alnwtpiurty'  is  U»  ttlh 
of  a  paper  read  before  the  Roy«l  Society  by  LicuL-OoJouel  Biefaard  Stndu;. 
Id  all  our  lecont  Dieteorolog^  ohewvatioiu,  it  ha«  been  the  prnctiw  b> 
eeparutu  rupour  prunutv  from  the  piwaun  uf  tbe  dry  air,  nndar  Iha  Impiv- 
aion  that  thi3  quuiitity  of  water  vapour  in  the  atmoaphete  tnftifffr^  ib 
prmRure,  lu  nhown  by  the  Loight  of  the  Iwromctrio  calumn.  To  determlae  tin 
MrrceCDMs  of  this  pmctiee,  Colonel  Straehey  examines  the  hypothesis  of  Dt 
biiltuii,  tlii>  [^haerriUioiis  of  Dr.  Hooker  in  tlw  HuU-rn  Hiinala)'*,  tlxM  it 
Mt.  WrLth  ia  biit  ballooti  nacentx,  and  tboae  by  hiuiaelf  in  KutnaoaoD  tl)( 
Hinialnya,  at  haighta  nrjinK  from  l>000  to  19,000  feet  abore  tba  lea^tnL 
The  quantity  of  vapour  rapidly  dimuiiahw  in  tho  higher  regions,  eonmptntl; 
tbo  ntioH  of  tbe  obtcrred  barooutria  preanra  Bhonld  be  widaly  dtfaait 
at  vorioua  eleratiani.  This  is  not  found  to  be  the  caae.  Ws  mat  nfff 
Inqulrcn  to  the  paper  ileelf.    ColoiuJ.  StTHcbe/fl  eooclisiooa  atethtngiven^- 

"  Kow,  il  foUowa,  from  an  obTioaa  luathuuaticul  law,  that  the  entire  fffU^ 
tities  of  vapour  in  tht-sc  different  cmea  arc  inrcracly  pruportcooal  to  tjw  coa- 
staiit  reduction  of  density  ;  so  that  the  qujintity  ou  i)a]tan'k  liTpcitbati 
which  in  that  rvpreaooted  by  the  observed  tcnuion  at  ttw  mu^ce,  *b  lo  Uia 
qnantity  accorduig  to  I>r.  Hooker  n  Bineetk  to  fomi',  and  to  the  qttutllT 
accordtu^  to  Mr,  Welah  aa  eis^tean  to  foor — a  ivsult  neariy  identical  wil* 
the  funiUT.  T7u  rvbtra€iMn  </  tht  obamtd  tmtha  of  tapout  /rott\  Ut»  bUl 
barwnctriiMl  ynioure,  in  Uu  hojit  of  obtaining  tKt  tiwate  ffommu  mmn,  wwit 
MNJeyum/Jy  he  ttenouneai  aa  an  abBurdit^  ;  ami  the  baromOriial  prmun  t(ui 
fl>m*(*d,  at  it  it  calM,  htu  ,\o  trw  jntanin^  irAoiflwr."* 

Ths  irimd.— Mr.  Janiea  GUisher,  F.R^,  has  just  eomnmuieated  la  ti»_ 
Meteorological  Society  a  paper  on  tUo  duration  of  tlie  wind*  in  wch  mot 
of  thn  year.     From  1841  to  1800,  Mr.  CHiuiber  obtiiius  etiUrely  rtJl 
/o^iimuil ion ;  bejon  thai  lime  Um  obaertatAom  '««n  iijlsf^^. 
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It  bai  htea  found  tlut  tho  prevuiliiijt  dtrecUon  of  the  wind  from  1841  to 

1M7  ra*  S.W.  for  tlirec  luonthii,  N.  W.  for  a  nwiith  and  ft  luit,  ii.K  tor  <mv 

ituoU^  in  Mvh  jrvar  ;  Mid  Oail  Uicnt  vim  no  imUncv  of  n  provoiliiig  wiad 

fraa  Uw  N-W,  or  &  in  those  jtcub  during  an/  one  montJi.    From  161$  to 

iW,  the  proTailiag  vintii  wvro  S-W.  for  foor  or  firs  montlM  gcnenllj.    In 

107,(1  wu  prcraleat  fur  itix  monttu;  in  IBM.  f<3r  aovcu  Tiiimt^  luul  »  hslf ; 

lal  in  lK&r>,  for  Ihrfit  niDtitlis  only  ;  whiLtl  X.W.  wind  preT«iU<l  from  two 

ti}  liuw  ri)onth«,  and  tho  N.E  from  two  to  thiffl  looutbs  also.     Tiic  JS.K.  in 

lL^3«a*  iiremluitforf'ruriiiooUM;  in  18&I>rorsixiuontbBaiulftbnlf ;  untlUiD 

[  y.  wiml  w«a  preraJent  for  od«  month  in  tb«  yous  If^l  and  1603.    Fniin  Uio 

ltf67  tlic  S.W,  witui  ha»  prevailed  for  dgbt  uiontlu  in  the  ytar  on  the 

In  Xhe  yettr  1851  it  prcraiXccI  for  ten  monthA;  the  N.W.  wind 

[  pnraleat  about  one  tnonth,  attd  Iha  N.K  itboiil  two  oionUiii ;  whilv  in 

Uhirtaiue  was  the  N.  wind  prevalent  for  any  nioatb. 


ZOOLOGY  AND  BOTANY. 

AT  the  5nfln?««lon  of  I'lofewor  Owen  and  of  Mr.  Panizii,  the  Tnuteae 
of  Uic  British  Muwum  have  decidnl  to  remove  lh«  Natural  iltwiory 
CoUn-tiuii  frgin  that  instiCtitioo.  It  i»  n«t  ywt  dcaded  in  what  building  or 
Itxnlity  it  will  lie  dopositci], 

7Xe  Jtay  /Socitiy. — Dr.  Carpvnttr'fl  work  on  tb«  Foruninifora,  wliicli 

^1    Mabracc    a    geiunl  account  of   the    itmclun!   and   functions    of 

w  tbo—  anltnab,  i«  in  the  pma,  and  will  be  itliuttlv  isbuvd  to  itubmrlbeni 

^Kv  IBOO>     Thf    bvtanie.ll    Huliscvibvts  will   uIko   be  f;lad  to  Icnru   that 

^Hbr  1B61  then  will  be  iasned  a  tninalatioa  by  Mr.  Conway  of  Dr.  Uuff- 

HWiilcr'a  work  on  the  Higher  Cryptognmia.    This  work  will  hare  all  Uie 

'valiM  of  a  new  edition,  ua  Dr.  lloffmeUter  b&s  supplied  much  new  matter, 

•Dd  hlso  additional  plates.     This  will  he  a  r«a1ly  most  valuable  addition  to 

«Br  botunonl  litvraturv.     The  other  works  aiinoiiDccd  to  folkiw  are  Dr. 

B»wirb»nk  on   the  British  Sponges ;    litr.  Blackwall,  a  second  part  on 

BlllUi  Eptden ;  Dr.  Guntlier  on  Indian  ReptUee ;  and  Mi,  Doni^lasa  on 

tbe  BcHlah  Heraiptcm  !{ct«roplvn.      Wc  inustt  houererr  expr«ea  oar 

dnbta  of  the  wisdom  of  Uid  step  whioh  ptmigM  the  Ray  Society  into  the 

CBtffal  muM  of  tMtinical  entomology.  To  tlw  naming  of  inaeots  there  la 

tmly  no  «Dd. 

Mr.  Van  Voormt  haa  just  iuued  a  third  edition  of  Profeaaor  liyuier 

Joaei^e  "  Outline  of  the  Animal  Kin^otn."  It  contains  much  now  matter, 

Dpw&rd«  «f  tweaty-fiw  new  plates,  and  is  sUH  undoubtedly  wilbont  a 

rival  in  our  langnage  on  tlte  subject  of  Coniparatire  Anatomy. 

^g     Hany  of  our  readi-rs  will  recollect  tho  advent  of  the  Siamese  Ambikasa- 

^Bon  lu  Ko^t.iDd,     'rbry  bi  utJKlit  vi  iili  tli<>ni  Rcvernl  che<it«  of  f^iames*  pm- 

^Nacta,a»  cxniii|di-)i  uf  ulmlSi4in  coiilil  mil.  TIkw  were  carefully  di-jiosilod 

Bin  the  ««llar>  of  the  Vortigit  <  Miicc.     i>ur  ins  the  last  sumnirr  thtty  gnve  uA* 

uaplcMftnt  niniudi.TA  uf  tlicii-  exIitcDea,  and  the  aatliuritiea  at  once  ordered 

the  ebcrta  down  to  South  Konainfton.    llerc,  in  company  with  screral 

rinlUr  prattnia  from  Japan,  tiury  are  ocvr  to  b«  *e«n.    A  Uri^  niimViR  fA 
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Holetliftr  kb 

(Til  r^iiwlwii). Tiiiiiw  MbeelMBd»iDa',of  dri0ilcatti»>Gtli,ui<f  rariou 
tmmnAmmAm  bwBmwi^  of  UaHuf  Iww,  ckphiatf  tfaiik»  cat  op  tmfy 

far  w^rta>MgofrhUaifcr  ditto,  cBrioBrfjAiprfaDii—tMWgJC^rty 
Inlrisg  ewifccifaagty  In  gnat  wietj,  MU  wd  bbbIs  hi  grait  nriiif 
BnkDova  to  Eo^bh  Iwtaiiislii.  Thue,  in  conjwnctfcm  iridi  Uie  eolleetfai 
of  Chtiw*r  food  wlitch  hat  bc«n  in  the  Vrxteata  wa  Iod^,  Conn  »  vitj  in- 
ttratiiiR  inoBtratioD  cf  tha  dejttrtnieDt  (^  N»tioDst  F>}a<!». 

It  tiUT  interest  manr  of  oar  rM4tT»,  irtio  will  ririt  ibeGmt  ExbflAita 
of  IB62,  to  know  that  s  conection  of  ssniplH  of  raw  pndoee,  inqrarlel , 
into  Lirerpool,  will  he  sent  up  ^m  that  tmra  for  rsliibitioD.  In  IBR 
rwh  ■  eolleetion  wm  projurH  by  Mr.  T.  C.  Archer,  now  Director  of  Ihi 
XstionAl  Muaeom  uf  Scotland.  Tbia  ia  now  placed  at  the  dispanl  af  tit  | 
local  Exiutfitioa  conunittM,  by  tlie  lirerpool  Town  CooncU  (to  wbon  Hi 
collection  bdoDgs),  and  two  gcDilamcn  nigagad  iti  buainesn  in  LitetpNt 
hara  niidertak*]!  to  add  apeeliDeiia  of  all  new  and  important  importativoi 
riDoe  18&1,  and  to  supply  others  Imported  before  that  date,  bvtvhkk 
mj  b«  wanting  to  the  old  eoUeotion. 

Dr.  Wi|<bt,  the  distinguiidied  Indian  botivni.it,  baa  written  a  aeria  d 
lettert  in  tbc  Gardentr^  Qtroitiei^  siriag  the  result  of  hia  aspenoina 
director  of  the  experimental  fiuma  tor  the  calture  of  cotton  in  lodia,nn3ff  | 
the  aanction  of  tlie  late  E&ot  India  Coini>an5*.     lie  enters  into  the  dtta^ 
of  the  methods  of  cntlare  adopted  in  India,    comparea  them  witU  tboHJ 
of  ABwria>»  and  pointa  out  that  the  Amaicao  lyalRn  conld  not  be  farin*! 
dacad  into  India  on  account  of  il5  cxbanstiog  the  aoU,  and  reqairiag  »*| 
regiona  for  ita  exlen.i:an.  He  shows  Ibat  the  Indian  syatcui  is  one  ofa  p0- 
naatii-Rl  ckarador,  anfl  that  maiotoina  tlie  integrity  of  the  wiil.     Tic  ia  U 
opinion  thnt,  if  cotton  i*  cultivated  on  sound   principles,    it  can  ho  u 
oarlainly  prodoced  in  India  aa  uiy  other  crop,  and  thai  vventttally  il  w>lt 
lie  a  more  reliable  lourcu  of  tliia  product  than  other  part  of  tbe  world. 

llie  GoriUs  coatraremy  hna  almost  lost  its  iniereat.  It  la  oflW|nttf 
wall  nadefstood  that  H.  du  Chaillu  has  not  bem  i.'<lneated  a  nAiuntht, 
and  that  in  alteflipting  to  impart  an  air  of  romaiMe  to  hia  iuurTtiU<re,  bt  hw 
fflten  a  coluxiriiiji  to  bin  dtr*cripti<in«  which  is  not  strictly  corrwrt.  S<w» 
of  his  critics  tliink  llial  be  n-as  a)ifortnnat«  in  findinj;  friends  In  Kocland, 
who  by  their  itijudidous eulogies  awakened  tba  unvy  of  llioso  who  arrever 
ready  to  depicLiiitc  i(ualiilcatious  which  can  never  t<o  their  own  ;  and  thm 
is  no  doubt  that  some  of  these  have  been  Kullty  of  the  very  vices  whkli 
lliry  lay  to  tho  cliargc  of  ft[.  do  Cbaillo.  Dr.  Gray,  wlio,  of  coorw,  is  mi 
to  bo  reckoned  amongst  these,  being  amaa  who  can  afford  to  gire  crHit  to 
those  who  deserve  it,  has  been  his  most  bitter  opponent ;  and  we  codiess 
that  whatever  may  bt  the  doctor's  "  turn  of  mind  "  in  criticism,  w«  eon- 
siiler  that  grnit  credit  is  due  to  biui  for  havinj:  stemmed  the  etimst 
of  public  ojiinioa,  and  drawn  tli«  attention  of  those  who  arenot  earned 
away  by  the  tide  of  popular  applause  to  tbe  fact  that  the  •■  irarelkr'a  tola" 
should  be  taken  aM>,prwio  mIU. 

His  critidsms  called  forth  vehement  assertlona  of  iooooeucc  from  M.  da 
(^*iilut  who  nftrrvd  to  two  muiuVen  ol  Tis^cMixw^lMsaea  to  tbe  trath 
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ol  hU  ttalflHCnu,  and  dedared  tlut  he  4h(Htt<)  pncari!  fram  theiii,  «od 
flkliftli,  a  v«rirtc%tiMi  of  hi*  mu-rntive.  Wn  roUm  Dint  ho  U  uniil  to  luira 
[ivMl  thrnr  irplin-  to  hia  apjilication,  litit  thry  bar*  ii«««r  been  pnb- 
On  the  other  hand,  witntnet  h)iv»evni«  forward  to  prove  itiat  hii 
•aid  to  bmn  occupied  Kronil  maaUits  nould  not  bavo  taken  as 
weeks. 

miKh  of  tht9  Is  trtie,  we  are  nnahle  lo  say ;  bat,  aft«r  eomparlni^  his 
with  thoM  of  I>r.  Urin^toTi«,  and  carefully  vreighing  the  lealimonjr 
pATticipator*  ill  thiitc(iiilmT«T<ty,  w*0  ran  only  ri>K ret  Ihat  #0  •nt»r- 
aa  adventurer  tlioold  have  injured  hia  own  npntotion,  aud  bave 
int  such  muwiuef  to  tlic  cause  of  acienM  generally,  a^  be  boa  done  by 
aittdJitring  (oananstiTe  of  Jiiaodrentareaand  disoorerie^  wliioh  would 
'hmt  the  strieteet  inTMtitfatifln. 

Ptof«a9or  Ofrtn  boa  publiabed  Im  views  on  the  Ortf^it  ot  SpcclM. 
Thfy  diflEer  from  tboae  of  Darwin  chiefly  in  Um  nature  of  the  c«u»ea  by 
vUcb  ffMcies  hav*  Weii  prodqced ;  aad  wj^ociiitly  in  aoknowled^iiig  a 
Dbtav  AuUtur  of  Uio  laws,  by  wbicb  be  conceives  all  fonnB  of  life  to  bare 
bm  deTeloped. 


GENERAL  SnnNTIFIC  NEWS. 

Tbe  Royal  Iniititnlion  of  Great  Britain  baa  publiahed  the  [ii-ugnutime 

"  ib  lecture*  for  llie  ensuing  wnson.      Professor    Tymlall  coiulneiicea 

Friday  evening   lednrea,  with    one    on  the   Transminion   «T  Hmt 

tinaes.     Professor  Kolleatont,   of  Oxford,  gives  a   lecture  on 

and    DlScrcnceii    between    the   Brain    of   Man    and    the 

eertaia  Animals.  *     This  irill  probably  open  the  question 

tbe  ononnt  of  difn*rence  hetwe«n  man  and  the  gorilla.    The  Age 

foUow%  In  a  lecture  by  Profceaor  Huxley,  on  the  Fosi)  Retnatna 

Mr.  Deithnm  takes  up  Uie  interesLing  a»bj«ctfl  of  Sleepins  and 

»g.    Mr.  Ohio,  Profeasor  of  Botany  in  UniTeraity  Colleife,  deliven 

I  on  tbe  Distrtbulron  of  Plants.  Dr.  Oiling  will  explain  tbe  nature 

'Qroliam's  BcseArcheauu  Oialysia  ;  and  Mr.  Savory  ieoturea on 

rMoUona  of  Plants  and  Animals.    Although  not  aiuigunt.-^,  webellevo 

!  ourreet  in  saying,  that  Profciwor  Faraday  will  deliver  a  lerture 

Easter;  tb«  juvenile  course  ii  thin  year  bcinjf  delivered  by  Pro- 

'  Tyndall.    It  will  be  a  great  dtNippui nl mi-nt  to  many  to  lose  thcirold 

ite;  hulwo  think  the  young  folkamust  regard  Uiiinsetvc*  as  furiunat« 

I  having  ao  able  a  successor  to  Profesaor  Faiaday  a«  Profeaaor  Tyndall. 

Ir  BenJAtnin  Bri>i1ie  has  rcaigncd  tbe  preeidency  of  the  Royal  Society, 

Mujor-Ocncral  Sahinc  lias  been  elected  in  his  place.     At  the  annnal 

ting  of  the  Society  on  .St.  Andrew's-day,  one  of.tlio  Society's  inedalfl 

I  given  to  Dr,  Cari>viiter  fvr  bis  ptiyitological  writings,  and  aoulber  to 

!  tUstUtgolsbed  Swia*  anturaliat,  1/mis  Agaaalz,  for  bis  woika  on  uatuta] 


Some  peraoua  may  b«  puzzled  to  know  la  toAot  auimaU  Ptoiuw» 
Icetone  refeir. 
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The  4c«tfa  of  Profevor  Quek«tt  niwle  a  vacancy  in  tlw  cniatonhqi  of 
t)i«  H  unterUn  MoMom  al  Uie  Cottcgc  of  SorgMus.  S*T«nl  Jatinggithrt 
men  hare  ecrm*  forward  as  eaDdidata  for  tha  racaat  poet,  which  has 
ytl  been  filled  up.  W«  hare  alrady  rflferred  to  tb«  nnfortanatc  da-n 
tltOKKa  whieh  BfgnrMe  the  lua  of  Profnor  Qjieketl,  and  comtBOid  I 
snlijrct  tn  the  coaMtnikm  of  oar  rnKten. 

Tlw  caodidatM  for  examioatioa  for  Kunio«c«rtificat#«Rttli»  anniMl* 
miliation  of  tlte  Scient-e  and  Art  UqwrttDent,  in  Iiovember,  nvre 
omntroaB  Ihaa  lo  18C0.    A  gnai  iaamm  hm  taken  plao*  U  tlie  Di 
ment  of  Nataral  HiBtotr.    In  uthnal  pbfsiolagy  and  aoolo^,  apraidii 
tliirty  candtdaUa   wei«  examinrd,  whilst  fn   Ttgetable  phyriotc^ 
■>-«(eiuatic   botail/  there  nvre  flereo(««n.     Tliese  Blimbcre  are  agtioil  >r1 
■Jtogetlier,  who  prewnted  Ihemielvei  in  the  two  prermtu  jrean.* 


*  Tlie  eontiibntors  to  our  Quarterly  Retrospect  and  Sanmuy  (Ik 
perfrcUng  of  which  eu^n^n  our  F«riml  ntlention ),  ar«,  at  jirtaoi^ 
Mr.  Joniea  Brwn;  Dr.  Cuthlwrt  Collingwood,  B.A..  Oxon  ;  Mr.  WtUkn 
Crook**,  F.U.S. ;  the  K.iJtor ;  Mr.  Robert  Hunt,  F.lt.S. ;  I>r.  Laak«l«, 
l''.R.S. ;  Mr.  Harrj-  Seeley,  Woodwardion  Mueeum,  Cambridge;  iM 
Mr.  W.  C.  Unwin,  B.Sc. 
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THE  PHOSPHORESCENCE  OF  THE  SEA. 


I  BT  A.  »E  (JDATRKf  A0K9,  XBUBEE  07  THB  rxSTITOTE  OT  ntiXCB, 

esoFzesoz  at  thb  husbou  at  v^bm, 

XEANSIATBD  [WITU  EJtFLAKATOBY  N0T£8)  UY  TUB  KDITOB. 


|P  all  the  interesHng,  marrpllone,  or  fantastic  fipecfacles 
preseiitiHi  by  the  sea,  one  of  the  most  Peiunrkabte  is, 
douitUrilly,  that  jiliosjiliorcscence  in  which  the  optH>sin<^  elo- 
iA  par  t':f/^fiUeHtfit,  fire  and  watoTj  appear  to  be  ulended  in 
Xe  tuui*nna.iifjn. 
From  time  imtiiemori&I,  too,  it  haa  arresicd  the  attention  and 
excited  the  iinuginatinn  of  those  who  were  cnablod  to 
it  on  a  suflifieiitly  fxtviiwivi;  sciJo.  There  never  was  a 
who,  in  (.ninwriliing  (Jk!  narnitivtt  of  liis  wiiniU'nnjr^',  lins 
I^Qad  to  conimi'nt  upon  tlnii^e  iiitertri>])icai  Heaa  in  which  phud- 
hopeecence  is  rerualyd  in  all  its  splendour,  and  where  the  vi'y«!] 
Ecras  to  plongh  its  way  thmnj^h  tma  vast  sherit  of  flamo,  lca\Hng 
lekind  it  a  fiery  track ;  whilst  the  great  xoopbytes  and  inoUunca, 
nited  in  colonies  and  iijlhng'  boncjiih  the  waves,  Hiit^-st  t*)  llio 
liscrver  the  idea  of  ghiwing  t^nnnon-balls  or  mnssos  of  incan> 
I»c«it  metal. 

But  ij>  it  nut  poRfiiblti  tJiat  some  little  exaggcmtion  may  tiaro 
ttppt  into  tho  desmptions  of  tlicso  brilliant  tablcanx  ? 

One  would  tain  be  tempted  to  bclievo  ho  ;  and  yet  the  reolify, 
H  il  may  be  olwerved  evi-n  in  onr  teni|K«:!i1v  whw,  indiiLt-s  me  to 
pru  creilpneo  Ut  the  r(\>*t.iniony  of  those  oyr-witm;ssos.  lint  not 
Wing  hud  the  oppoiliinity  vC  looking  ii|H>n  the  phetionieium 
iWoIuniNl  JO  p^^^^.v^il.)n,  and  only  dyHiriiiji-  to  Hjietik  of  whjit  I 
Jopo\(  witnesAtrd,  it  is  my  intention,  in  the  present  paper,  to 
'wirirt  mynelfto  an  account  of  Bomo  of  my  own  obscrvationa, 
"  some  expmmenis  that  I  have  iincli-rtakoii  in  order  to 
e  satislied  concerning  the  cjiiiso  of  marine  phosphorescence, 
ndiibitod  in  oar  great  European  harbours. 

1.  Dbscuiftiov  of  thb  Pubnokesox. 
Aloflt  of  the  authors  who  have   applied  themselves  to  tho 
itudy  of  marine  phosphorescence,  have  treated  only  of  wliat 
tormed  diff^mt'd  or  g(nieral  phospboreaccute.    \\y  ^vi 
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case   iho  \igi\i  lippcAnt  to   itainisc   the   wholo   nir&co  of ' 
water ;    bat  it  is  iiecvssaiy  to   distinjfuiiifi    between    thi« 
luiDlbor   plinsc,    in  vrliidi  Lbii  light  is  visible  otdy  ia  isui 
patches,  liaving  no  connoction  with   t>nc  another,  and  wfci 
tho  liquid   it*oll'  pi-cwnts    iw  upneamnco   of  himtiuisitj :  '' 
\aUvT  we  shiill  (k'uoraimiie  ■fmrlinl  yhoitffhoreficence. 
The  first  miide  of  phnsphorciwuoo  ia  vbiible  in  almost 
urt  of  tho  if  udittTi-anuan  Sea.     On  tlie  shoree  of  tho  OOMO 
ifw  hpcn  observed  lit.  Jiavm,  Dii-piip,  Ostond,  and  dcmbtKse  id 
all  seaports  niid  tranquil  bfiKiait.     I  have  myself  noticed  lit' 
1m   Rocbcllcj   Doulo^c,  iVc. ;   but  il  van  at  thu  pUce 
named   th»t  I  studied  it  with  tJic  closest  attiTiiLion.     Hen} 
pliosjjhiirescciK-e,    wliic'h    is    very  conspicuous  in   the  "  port,^ 
mperly  so  t-iUlyd,  iu  tht;  dry-dock,  aad  ueiptx'ially  at  tlici 
Is,*  bert>ine«  less  ptTcejilibli-  l>utw(>pn  tiip  two  juttic 
entirely  diwippt-ars  where  the  fi't^h  wat<s^  of  tho  Ldono 
intutfle  with  those  of  the  8«i. 

The  folloiiving  are  suuie  of  tho  obwrvations  mode  by  nu 
the  hx-nlitv  just  iimiie«l,   and    which  Iw-inp,  so  to  Bpuk, 
bijfbwiiy  between    Fniuee  aud   Unfrfiuid,  will  doabtleso  be ' 
kniimi  to  ninny  of  the  readent  of  tniit  Jounuil. 

However  favourable  the  circutnstnnces  may  oiborwiw 
been  for  the  production  of  tho  phunoifientin,  perfe«Ttlv 
qnil  ivatcr  wjis  nhratffi  completely  dark.  A  eoncusswn, 
niittt«r  how  feeble,  was  rcquii<ite  for  the  tonnifeHtution  of  lt||lik 
A  ^lirt  of  wind  thrown  upon  the  thtrk  Hiirlnee  f»ave  rise 
A  himinrma  blot,  and  the  undnlfltion.i  pro(v<iling  from  thiC 
centre  were  perceptible  as  luDiiiiouH  circles,  bocominp 
and  lar^tT,  but  at  the  same  time  more  nnil  more  faint 
proportiim  to  their  di^ttanoo;  just  as  the  concentric  nnd 
IntioTi$  themMelves  became  more  feeble  »«  they  reeeded  fn 
tho  centre.  A  stooe  as  kwve  a.s  one*;*  liHt  phhIhclhI  BimiL 
pffi'clM,  but  in  a  mom  Tnarknd  dcgrw;  nnd  then,  moreover, 
drops  re.'^ultitig  from  the  spln-sh  resemblc^l  tho  ffpnrks  flyin 
fnini  an  nnvil  on  which  the  bhii-kuniifh  is  welding  a  bar  of  inm 
raised  to  a  whit<«  bent.  TrAnqiiillity  boinj;  a^in  restored  t«  the 
imrfaee,  all  returns  to  obscurity,  and  the  keenest  obtiervrr 
ciiuld  (let-cet  nothing  that  would  lead  him  to  snpposo  that  this 
wrtter,  dnrk  evuii  to  blacknew,  wa«  ready  at  any  moment  to 
burst  into  com ^cntionH,  and  reeognixe  by  its  pln.^horesceot 
play,  tho  descent  upon  its  snrfaeo  evtm  of  the  niinnteat  frag- 
ment of  sti-aw.  The  oystor-bed  was  always  encirvled  by  i 
phoaph orescent  belt,  aiiRing  from  the  constant  undulations  fif 
the  m.'n,  wliirh  broke  npon  tho  beach  in  gentle  ripplca.  Seen 
from  a  di-itance,  these  little  waves,  barely  four  inches  in  hcij 

•  .Aocmnlin;;  to  ll»-  projvct,  rwn-nUy  (ulnpliil,  fur  th«  ncamtioa  at  k  ' 
Jook,  Uk  o^■stc^^^«l8  will  <\Ma^««x :  p^^Wva  ^iw^  «»  XiaVraq^  ux  t 
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ilci)  A  dead  white  tint,  wbidi  niiglit  liavo  been  mistaktm 

illnminat*!*!  Iiy  moonli-,'!!!.  j  liat  on  a  ntaurtT  appnHich 

ippearanco  chnngod,  and  tliuy  sveinetl  to  be  cnjwtied  with 

faiut    bluish    Hanie,  com]ianibIc  tii  tliat  pr<Hi>Hdiiig  Inim  a 

liowl  of  piinoh.      When  th«?y  burst,  the  iHiiinmation,  even 

tb  appeared  to  a  pcrwon  Rt«u'Utig  at  thy  water's  ydgw,  bwaino 

r  and  mora  vivid,  and  tho  iindulationn  often  ruiwinblud 

of  molten  looil  or  iron,  bespangled  all  over  with  inniimcr- 

I  sparks  vT  a  brilliant  whitti,  or  wluti^h-gTeea  hue.     A  fiiinilttr 

liniucc  was  pnt^MiU'd  nn  the  aand  ntler  the  warelota  had 

■St ;   for  they  impart^^d  to  it  a  uniformly  white  and  lurninnus 

it,  fn»m  which  ilivro  appeared  to  sjiring"  mjiHiwls  ul"  Kclnttlh^ 

more  vivid  and  iuten>to  tlion  the  Uiminmin  fj^iund.    Ah  the 

'  becamo  absorbed  by  tho  sand,  its  limits  wore  clearly  dtifinod 

a  bright  luminous  I'urdou   or   band,  whidi   indicated  cho 

!nt  to  which  it  had  RprcJid  ujnm  the  Mlinrc. 

When  tho  hand  whs  pluii^d  into  the**  ftcry  wavt-s,  and  ibon 

htlt(b-awn,  it  wius  al  hret  completely  luminouB  ;  but  after  a  few 

ids   there  only  remained  a  nninber  of  gli>it(^ninff  ttjH^nks, 

lich  were,  however,  tolerably  prrsisl^ut.     Wat*r  dmwn  fr-^m 

be  beach,  and  poured  fn^in  a  certain  height,  exactly  resouiblod 

ilten  lead,  and  the  Hptawhing  driip«  pntsonted  precisely  the 

ae  appearance.     This  InmiiRuiM  display  was  of  considcmblo 

on,  and  it  wan  Hutlii-iently  bi-tlliiuit  to  dotvive  the  instinct 

'aramals.      l>iirinrj  one  of  these  nocturnal  rambh^s,  in  wbich  1 

■cw>mp«]iieil  by  a  friend*  who  was  aiding  mo  in  my  experi- 

9,  the  watcb-dof;  Ix'tipnging"  to  tho  oyKter-bed  came  Iwiund- 

'  towapdn  Ufl,  and  harked  loudly,  thinlfinj^,  no  doiilit,  thot  ho 

mI  to  deal  with  robbers.     We  repulsed  liim  with  tho  cml^nt* 

ftf  (mr  brine-cnn,  and  in  onler  to  escape  from  tliie*  wale-T,  whieh 

liri!;t(>nk  for  tire,  he  at  once  fle»l,  and  contented  hiinaoU"  with 

eniug  ns  at  a  rex|H>etful  distance. 

Another  cireumBtanre  whereby  wc  may  reco^ixe  that  mortf- 

rumt  ifl  nece««ar>-  for  the  manifestation  of  these  luminous  pbo- 

Uimena,  is  iho  foUowinj^  :  'iTiat  jwrtion  of  the  Iwaoh  from  which 

'  tiib  hn-s  just  receded  appwirs,  a.<  one  npproaehes  it,  to  bo  4)uite 

x-t  fruTti  pbosphoresceuoe;  but  when  truiiden  upon,  this  is  found 

(o  I>e  the  case,  for  the  concussion  caused  by  the  foi)t  in 

000*,  produces  exactly  the  same  eflbet  aa  tho  stone  whieh  is 

mto  the  tranquil  water.     Tlio  very  ground  oppcora  to 

nndcr  tho  steps  of  tho  ]>edestriunj  and  the  tmo  gravol 

M.  BonrlinnI  (Tnnft>miTis,  «ni>  or  ihoM  rnra  cuampliv  af  tb«  (Ja* 
'airnwbii,  in  the  iHiiL-iliuii  uf  Um  iirtjvince*,  nre  lAUI  ra|inble  erf  (nrt«riM([ 
I  utli-nt  lure  (»r  fira'ncc,  anil  to  wiwui  Jiuticv  i»  KeMuiii  tvoiicrFd  hy  the 
•ixiiiiiuititji  1  for,  MliMfivil  Willi  tilt*  miiilUilkin  of  kiio«'Ii><l;,'«,  llx^ 
liQt  few/ It  uajr,  of  lbs  nsults  of    ihcir   anVuona  \iAx^»<h    wA 
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presonte  tlio  aspect  of  red-hot  cindew ;  this  appearanco,  u 
the  most   favourablo  circuin.*'lmi{'«s,  exU'niling  iit  timiw  lv\ 
distJiucu  of  some  uichos  fioin  the  impression  ki\  by  tlio  r*.**, 

Sach  flro  the  chiof  phcnuraona  thai  iMTompiuiy  (n^ucml 
diffused  pIiasphorvsct'Dce ;  of  ft  t-otaUy  distiTn't  ebnraet 
Dver,  apo  llnise  n-hidi  I  asci-ibo  to  partial  pbospliorestvni 
thU  there  is  nothing  to  remind  one  uf  thL>  uuironntiutUiai 
Toye  an  idea  of  the  tran>» mutation  of  the  very  Hfpiid  it-w-if 
the  fiery  element.  Tlie  light  is  emitted  only  in  istilnted  p« 
ab.snhit«>  seintillations,  which  UBUiilly  appear  STid  disiipjiwir 
great  rapidity.  However  numemiis  the»e  spcvrks  may  bt-, 
Dever  by  any  cibanco  ooalcsce ;  they  atttad  out  eWarly  fn>ni 
dark  l>acfcf?roimd  formed  by  the  surface  of  the  waier,  and  ih< 
brilliancy  18  considerably  heightened  by  the  striking  conti 
The  s|>eetacle  which  tliey  jirodnoe  is  often  a  jfnmd  one.  In 
htflc  chnunel  known  as  the  "  Sund  do  Chan.-^w,,"  I  han» 
on  a  dark  night>  each  stroke  of  the  oar  kindle,  ai*  it  w 
myriad.-!  of  stars,  and  tho  wake  of  the  craft  up|>eBnni  m 
manner  bosprinklc<l  with  diomonds. 

At  Br^hut,  St.  Male,  St,  Vaust,  and  at  Tlisrrita,  T  hare 
loctod  similar  data,  and  bohovo  that  I  may  unhesitatingly 
that  in  those  unsheltered  roodatoads  on  the  eoa.-t,  whirh 
eutirL'ly  ex]»os«Hl  to  the  free  action  of  the  wa\'oe,  tins,  if  nut 
only  one,  is  at  lea.1t  the  most  fW-quont  mode  of  phn3pho 

It  is  with  this  kind  of  phosphorescence  that  I  assoc 
of  marine  phmt«i,  so  far  as  it  Iuih  prosentod  itself  to  my 
vation  nnder  certain  circtimstances ;  more  cspcrially  aa  1 
ncs!ied  it  in  the  narrow  channels  which  separate  the  rocks 
granitic  islets  of  onr  small  archi|)ela^s  in  Itrittauy. 

There  I  have  aeon  entire  ma^soa  of  fiicna  kindle,  ok  if:  "i 
when  ronjifhly  eliakon;  but  even  then  the  luminosiry 
itself  in  isolated  points,  which  (he  eye  conld  easily  d.,  ,.:._, 
Under  no  circiimstanccs  did  either  stems  or  leaves  cxliibit 
unifonn  glow  of  a  metal  raised  to  a  white  heal,  and  the  w 
whicli  drained  from  the  plaiitH  was  perfectly  dark. 


2.    CAtTBBS  or   THB    PnOSPROBXSOENCB. 

Il  may  readily  be  conceivod  tliat  a  phenomenon  »o  reiaarl 


f  iK^ 


able  as    tlint  which    is  oconpjnng   our  attention    5h<mld 
have  attracted  tJie  notice  both  of  the  savant  as  well  as  of 
su|>t'rfifinl  obsorrer,  and  owing  to  that  tcudeucv  of  the  bnnnuy-j 
mind  whii-h  pnmipts  it  to  sean-h  after  auLses,  before  even  it ; 
conversant  with  the  nature  of  effw-t-s,  exi^laiiations  coidd 
fail  to  abonnd.     Tliis  in  precisely  what  has  hapix^ned.     It 
almifflt  needles'*  to  say  that  many  of  these  suhitions,  liaxii 
at  the  flrst  blmdi,  and  based  upon  appeanmr^s  only,  woi 
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ily  bp,  as  thoy  havo  indeed,  tamod  out,  compluteljr 

unte. 

Upoa  thoxe,  therefore,  we  shall  not  dwell,  for  it  would  be 

pnagn  tu  (.•ur  ubjoct ;  but  sbnll  conliuo  onnu>U*u!i  to  the  accf>iuii 

10  of  the  mora  lucid  oxplauatioos  liiai  have  been  attcmptod 

rioas  aathors. 

iinwit  nftVi(»ntors  appear  to  havo  attributed  the  light  which 

PeIo|K.-d  oD  the  surtacti  of  the  water  to  what  may  be  termed 

purdioary  cauM-s,"  luid  they  behuved  it  to  be  due  to  varioutt 

Bpheric  phcDouciui.     To  ihum,  phoRphoreecenoe  waa  the 

'  of  the  gen.     Tht*  funuduiiou  of  this  ides  may  be  traced 

wntinga  of  someBBvauawhoIiave  cndciivouretl  touccouub 

Tihosphorcaccnco  by  purely  physical  action.     Abbe  Nullet^ 

ipk',  sees  in  it  uothing  more  than  a  modifiuatioa  of 

.^...i.  phonomoua;  Baion   rafcrH  it  to  a  disengagement  of 

vtridty,  occasioned  by  the  finc-tion  of  the  Tossel  against  tho 

Me*  J  Tiiigry  compurt-H  it  to  iho JIufrrcHrcnce  of  lliv  Jiamvml, 

id  thiuka  ttiut  tht!  ava  uliHorlis  sohu-  light  during   the  day, 

rloL-h  i^  again  liberated  at  uight. 

Side  liy  aide  with  tbotse  physical  tlieories  mav  be  placed  soma 

bumtcnl    hniothosos,   equally  void    of  fiiiHidation;    amongst 

Irhirh  may  bo  reckont^  those  which  attribnto  phosphorcsoonoo 

"  phunphorie  liret*,"  to  the  ignition  of  bubbles  of  hydrogen. 

^umtin^  at  tho  .■surface  of  the  water,  Ac.  A-c. 

AiiuthcT  ex]>luuatiuu  of  a  more  rational  character,  and  pro* 

ibly  iu  many  cnseit  the  correct  one,  is  that  which  truet-N  thu 

bphore&cence  of  the  sea  to  the  docompoaitinn  of  various 

uimul  substoncoB,  more  cspedolly  to  that  of  the  tieub  of  Jlelict 

'      ' '■■••a.     This  theory,  prouounded  by  Comiriersou  iu  Iho 

|i|j»  which  are  dcpositca  in  the  lihrarv  of  the  Museum 

Itus  reckoned  amongst  Ita  advocates  llory  8t.  Vincent, 

'  :id  otliLTH.     As  early,  however,  as  the  c«tmiiieucemiiit 

'  lii<  last  ceut4iry,  accurate  obtierrationii  had  been  made  on  tho 

>  •>  jL-ct,  and  the  eviUuuco  of  noted  trnvollcni,   together   with 

i-'''it   of  eminent  uaturaHats  and   physiulogistH,  soon  phiccd  it 

m1  .  doubt,  llmt  a  giv»t  number  of  nmriue  animals  posi^^as 

V"  the  attribute  of  luminosity, — tho  property  of  emit- 

lighL 

iar  back  as  the  year  1705,  TVWun*,  Professor  of  Natural 

}ry  at  Ueuoo,  had  dificoverod  in  the  euvirono  of  thai  city, 

had  dogcnl)od  in  a  memoir  devoted  to  the  subject,  as  many 

fuurTL-L'D  trpitrifii  of  luminous  animalculie.     To  their  presonco 

n^  III  II.      '      plmivsccncc  Mf  the  seas  of  hifl  country. 

/i_       .  t    having  dintolved  in  milk  the  lumiuous 

niwxMUty  that  llows  from  tho  Medu^io,*  thereby  rendered  thu 
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firat-namcd  liquid  lumiuouB  to   Badi  «  degree.  Uisl  bo 
eDal>ltKl  to  r«?«»l  by  tlio  light  fmittc*!  from  n  mjifiil  of  it, 

i^rhfirr  hE^Htifr  eetabliabed  the  existoDco  of  pho^bc 
in  certain  jk-xibic  poljrporice,  »ttnljiit«(i  tn  tlit«f  titu  [A. 
in  ffi*ticral. 

liiuulH  rvfprrcd  it  to  a  specitw  of  Nereid;*  Wt'«fi">(i  h>  I 
aniniolctilc  at.  prpst-nt  knowu  ae  *' NiK't.iIiK!»,"  which  we 
coDsidttT    in   ilutuil   hcreftft*!-;   Ui-tidertutt  to  the  ScvUaii 
Sdptt ;  that  is  to  say,  to  C'rastoceu  and  MoUnsca ;  siA  lo  < 

III  our  day  over\'thiiif^  totids  to  prove  tlint  the  sea 
itn  jifnwj>h'jr>'iiri:»t  I'll  linn,  a»  il(>e8  th&  huid.     CatnlogfnM  of  1 
havtt  bccu  piihtishiil,  and  will  be  fonnd  at  the  i>ttd  uf  this  ] 

That,  of  the  phfwphoroBccnt  murine  invert<?l)rato8  wae  noc 
complete  when  it  wan  prepared  by  the  k&nu*d  Frofe 
Ueiiedcn)  at  the  Uoivcnatr  of  LoDvnhi;  bnt  thla  is 
case  no  longer.    The  more  marine  animnla  arc  Htmlitd, 
more  niiitierotis  are  found  to  be  tbo^  which  poesese  the 
emittiii<^  pi-operty,     J  eonldj  from  my  own  ob;^erTation«, : 
this  list  at  K-nM  two  or  Mirei'  ap«*ics  of  i^>h^lu^■;  uiie  or 
species  of  fSyllis.t  some  specien  of  un  allivJ  gcuus, 
tocca,  two  or  throe  species  of  Ophiani,|  &c.  Ac. 

And  now,  lot  as  ask,  how  much  of  tho  pbc»p1iOT 
tho  ocenii  is  duo  to  the  u^gr<^tion  of  all  fJie^ru  funnfi? 
doubiodly  the  niiijrtr  portion — ay,  prrhups  it  t»  to  tlus 
thai  the  more  niagiii(it.'eiit  plui»»eM  of  llic  phenomeuoa  aiuit  bj 
attribnti-d.  l|M 

'iliis  assertion  may,  perhaps,  appear  strange  to  thaflPH 
judge  of  the  spoctacio  presented  at  sea  by  wluit  ihcy  hmi 
bifii  enabled  to  witucsa  on  iHud  aristiip  from  t^iiiiilar 
for  there,  ueithi-p  Laiupyris,  Kulgonv,  nor  KUtor,^  has 
formed  the  greensward  into  a  lUmin^r  prairie,  nor  *k» 
insect*  convert  the  bushes  into  bln/.iiig'  uuderwood. 

But  tho  Ken  ia  far  more  prolific  than  cnrlli  and  air  IO|j 
and  i)ro<liices  its  thousands  fur  one  that  i»  created  and  hml  -^ 
by  the  latter ;  as  tliongh  it  would  justily,  even  iu  our  iliiiyN ' 
old  fabh)  in  which  it  is  designated  the  fiist  parent  of  all  t' 
things. 

In  none  of  the  obstrvatioiiH  thai:  I  have  myself  mado  on  Ihi 
phosphorescence. —  in  non<5  of  the  expi*rimeiite  that  1  havtlrio 
for  the  pnrp<».«ie  of  t^-sting  the  accuracy  of  my  views,  have  1  en 
diseweivd  oug'ht  but  onitualii,  ami  llioae,  livintj  attiniaitt, 

*  A  NwiniiniDt^  wonii. 

t  PuljiKX'  iuhI  HfUiA  UK  ikko  ontjuit  vroeaa, 
X  Brittle  »(ju«. 

§  fyimpyriA.  tho  }(lmv-wonu  ;   Fvlijora,  tlin  Inntorn-flj  :   Btaitr,  th*  fli 
By.     iHitwe  Hire?  imtortii  luv  Uiiniiiuua ;  and  Eiat^r  nodtfiUMu  is  w)4 


7BHCB   or  IHK 

iftpy,  at  Un^at,  or  wherever  olae  I   msiy  luivt>  eatablishod 

os:i«teDce  of  |jliojjj)lionwx'nw,    I    Imvo  rnHpieiilly  tried  to 

ilio  cause  of  lliasi!  hrilli^Dt  sptirks  wuieii  liinno  an<\ 

iIK-aj-wi  agiKin  with  the  rapidity  "1"  liglilniug.     Iji  the  wntcr 

oV  I  ^eiiL-nillv'  fuiind  iiiiuut4.>  Crustaciraiis,  whiUi  iiiulur  the 

aad  upun  thfi  fucuit,  tlio  luminosity  appeara  to  have 

ri^uaU.'d  in  Ai)nt'lidf>»  and  Ophiuridu). 

Tfaeeo  rcMuli«;  sufliLt!  to  explain  iJI  l.hn  irtnMi instances  attutidiint 

.  the  inodt)  of  ]iho.<phitn'.s<!i-m'<!  which  wo  nrt"  now  conaideriug. 

int,  or  Mwiuiiiiiiiu:  Criistm'i^inK,  whii^-li  lund  »  witnduring  lifu, 

iiuviT  found  iMJn]|frt'piU;d  in  siiiliricnt    uumlw-rs  ii|Hin  uau 

to  cniwe  the  scintillfttions  of  individiuds  to  becomo  fiised  or 

iiuBt-i.-d  ill  6uch  a  maiinur  as  to  prodaoe  a  uiiUorm  tint  or 

itx^  of  lif^hl. 

lliii  (>|ihim-idft)    iiiul  the  xnoHt  mimit-e  Annelides,  owin^  to 
dimiuulivi*  [ii-upurtioDt),  arc  unalilL^  to  t'niit:  an  uinoimt  of 
linuniiy  Bulli<-ii.'iit  Ui  hecotni'  miitLMl  with  Unit  of  their  neigh- 
\i  cuDsequeiitly,  we  llnd    the   light   which  thc<K)  luiiinaU 
lyco,  (o  bo  exhibited  in  points,  often  very  olo»uly  approu- 
fcte,  bnt  never  c-ompletcly  fus^'d  t-<.»gether. 
In  thy  iiitertTOpical  tteais,  or  in  the  Mediterranoan,  and  ocoa- 
'^von  ou  oiii-  own  shores  of  the  Athuitic  Oi^tiui,  auimaU 
.  ■'■  pn>p<jrtioii8,   or  such  an  live  in  wilonirs,  aro  found 
[■lated  with  llioso  just  named.     Those  nocertjjarily  imp«rt 
ar  vetal  to  the  |uionomenoii,  hut  do  not  by  uny   muiws 
Jgo  it«  pencral  character.     In  this,  as  in  the  nnlinary  cusi« 
present    theuiselves  ou  our  shore)*,  the  partijU  phcwpho- 
reni'e  is  due  to  ttie  presence  uf  animab<,  mitl  Lhoae  aninuda  aro 
[bi  n  livinjf  stAte. 

Aiid  now  hrt  lis  iaauiro,  whether  the  same  obsorvationfl  aro 

splifttblo    to  g&neral  or  diffueed    phoB]ihoreBOoneo, — to    that 

wliich  impurtB  to  the  water,   when  iigilated,  the  appear- 

uf  a  ftueu  metal  l)uR]>auKh,-d  with  i>eiutillationit  of  eveu 

Ifgwater  IirilUnnL-y  than  the  f^lowinj^  wiriiice  "i* 

Wh'X'vi-r  hjiM  merely   witnesaod   t!io  |dienonionon  wonld  at 

Icmce  uuhejiilating-Iy  proclaim  tliXB  lobe  impessible.      lie  w.-e»«, 

[as  it  were,  a  sheet  of  Huino  spread  out  before  him,  wliole  waved 

ig  reotlered  luminoiiM ;  and,  having  steeped  hi»  hands  in 

[tho  water.  hi>  find*?,  en  withdrawing  them,  that  they  t'JO  ure 

*ra«hed  with  light !     I*  it  possible,  tlien,  to  arrive  at  uny  otliop 

jDTiution  tluin   llml    tliis    uiigic    iiilhifuee  ariiieN  in>m    some 

ice  wht<-h  is  held  in  iuilution  by  the  water? 
AjiiI  yet,  in  every  eauo  that  1  have  investigated  with  tlio 
[utrielewit  cfcrutiny,  1  have  foiuid  it  to  be  otherwise.  The  niort 
LehilwfTute  reKcareliea,  as  well  as  liie  most  honu'ly  experiments, 
[that  I  liave  nndertalceii,  have  always  aatisfiiMl  me,  beyond  a 
^duubt^  that  evi-a  tJiin  mvda  uf  phusphorvBiX'Uuo  us  OiUi^  W\\v\ix% 
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animals ;  not>  in  tliis  instonce,  to  OnuUtGXunij  bat  to  N'n((f-j 
tuetr. 

\Vc  shftU  prenentlj  roverfc  to  tlio  epocial  considw»tion 
these  singiilai-  I'onun  of  lifu,  wliieli  play  80  important  u  [lort.  iu  < 
of  thu  most  !»pleiidi(l  [ibt-iiniiti'ua  alfordtid  by  Nature.  Let ' 
bo  Kitisficil,  at  present,  with  obst'n'iiijif  that  tlie  ICoctUncaJ  ] 
sent  tilt'  sbtipy  yf  littlB  spherules,  or  nUii«*  of  dii 
meloiui,  whos«  largtwt  diarnettT  is  ouy-tUird  or  half  a 
mfitre.*  Their  spwiHc  graritj'  i»  mther  leas  than  that  of  ns^"] 
water.  AIlowe<l  to  rest  iu  u  litpiitl  which  is  iu  a  porfoctlj?  uH"] 
distiirl>c<l  Htato>  Uiuy  form  a  layor  ur  tuuiLing  al<  tho  surfacu,^ 
in  the  nnme  iniiinior  as  a  number  of  corks  would  do;  bat  tin  I 
least  ugitutiou  iiilxus  llieui  up  irith  tho  iluid  which  bd(ja<  fpA 
portf^l  tluMii  M  tli(^  surface. 

Now,  their  numbor  is  so  great  thai  it  mfRccs  to  prodnce  i 
the  upp't>anuice8  alroady  indioated.  Of  thia  the  following  BffB 
will  fifliinl  a  Bufficiont  proof.  I  oiioo  took  some  wnttT  [rami 
vory  brilliant  wave,  and  witli  it.  fillod  a  tubo,  one  tli'-i-im^tml 
[itbuut  i'uur  int-he."}  iu  livi;^ht.  After  it  hiwl  I  eo  J  jui ' 
KUind  u  few  niiuuteii,  the  luycn"  formed  hy  the  Hg^r> 
the  Noctilucai  was  one  and  a  hnlf  centimetres  lu  tliiclcnf»;J 
cousoquentiv  the  aniojulcultti  constituted  a  tiereuth  of  the  wl 
mass  of  ilutd.  On  dniwing  the  waitir  from  the  surfacf*  ontjoj 
ft  wave  juH  breaking  upon  the  beac'h  (skinuning  it,  as  cream  I' 
taken  from  tJm  luiik],  1  tilled  thtTL'wilhalargc^mblet.  'Hum 
hoight  of  the  lltpiid  was  fifteen  ^r<ntim^t:l'eA  (li«tweon  tire 
six  inirhes) ;  tluit  of  the  layer  of  N'octilucaj  five  ccntimtftrei, 
about  nut'-third  of  liiu  mixture  which  [  had  coUoL'tcd.  Tbuis 
tliLi  highest  ratio  obtained  by  me;  bntatFolsc  nay.M-dcTcflsw 
fonnd  the  projMrtion  of  animaJculie  to  be  one-half.  WtUiCKit 
faUcing  into  considerutiou  any  diven<ity  of  Bpecios  which  mj 
oxi»t  in  those  latitudet^,  lhi»  ostimnte  of  numnera  alono  snffiiw 
to  account  for  the  far  greater  brilliancy  of  tbo  phofiphoraecron 
thorc,  as  couijuurd  with  the  phenomenon  with  us.  It  is  asj 
to  comprehend  how  so  vast  a  muhitudcof  lomiaous  coriiusciA, 
disseminated  through  a  body  of  water,  may  present  on  iUwHfy 
appeanmco  to  the  eye,  just,  for  example,  as  the  fine  mokvdid 
of  eai-th,  held  in  Miitpeniitoi)  iu  the  liijuid  wliidi  \hity  cloud, 
impart  to  it  u  distinct  honiugeneoas  colour. 

Itnt  hen*  itgiiiu  tm>  otlier  ex]>erinienta  thai  pbwa  tlio  qotf* 
tiou  beyond  all  doubt.f 

*  A  n^lns  tbe  Freovb  standard  mewMK,  in  3fi-33  iaebtm  ;  •  iWenMnt 
enntinitns  atui  milhsikn  um  r«>)wctiTPty  tbe  lotli,  umth,  aiid  iraauli  {tfi 
oT  •  lu^Uv.    Tbe  iliuDeta  of  NeetUmtm  is  lU  U»  avenge  oa^AfUrth  mn  d 

xa  inrh. 

f  Most  o(  thcM  ex|«iTimoDb  w«-nflnt  triMkrSurintr.ftiluctorat  B«n«; 
fj-  n-m'  rrimttcd  by  llUinvilW  kuI  M.  ileTmn  ;  M'.  Vnhiqtfae  idtMl 


clutrgod  with  NoctilucM,  aiid  which  appears  uni- 
tuly  lutninous,  be  poured  into  a  narrow  glass,  or,  ia  pm- 

ice,  into  a  luljo  (teven  to  oi^'ht  niillimi!trf«  in  tliamet.or,   it 

at  unco  bo  porceivcd  fhat  this  water  is  illnminaied  only  in 
i»te*\  places.  If  the  luminous  points  be  examined  with  a 
vkvl  lens,  the  auininlculiu  axv  &ituiy  distinguisliable,  and  it  thou 

)mDa  apparent  that  they  alone  are  phos[:^oresccnt,  whikl 

suTtniudiiig  liquid  is  perfectly  obscure. 
After  iho  dulit'  luis  huen  nDinvt'il  to  stand  fop  a  fow  mimitoSf 
iNocdltU'iu  rise  t*)  the  snrfitcc  rmd  form  «  lnmin<iiis  Inyer, 
which  the  water  is  totally  deprived  of  its  phosphores- 

ordor  to  restore  to  the  liquid  its  origiual  appcaraace,  ifc 

Efices  to  agitato  it  slightly,  whereby  tbo  Noctilut^ot  are  onco 

are  disiicniinated  throughout  the  whole  body  of  water. 

In  the  same  manner  lUi  the  iiHtiuitli»t<j  referred  to,  I  have 

abjecU'd  luminoas  watci'  to  filtration.    (A  rather  tine  haud- 

[kcrchiefsulHcea  for  the  experiment.)     'ITie  Nocliluac  remained 

jvpnn  the  linen,  to  which  they  inipartml  a  brilliant  light;  whilst, 

OD  the  other    hand,   the  tUtorcxl  licjuid  presented    no  Kigns  of 

pluHplioretvence,    notwithstanding    every    mcnris  employed  to 

jirriinnte  it.     When  the  Noctilucw  weix*  ciirt-fully  wu.<>lied  from 

Uu  tiller,  and  placed  in  wati^r  that  was  previously  dark,  Uiey 

im|M»rted  to  it  a  phosphorescent  appeamnw.     \Vi)-liuut 

ring  into  further  details,  I  thiuk  that  tbe«e  experiments, 

vkioh  may  be  ropcotcd  by  persona  possessing  even  the  niu.st 

YaaUtui  fat^ilities.  sei-ve  to  show  that,  uotAvithstanding  any  ap- 

pnrauL'os  to  tho  coutmn,'',  the  dilfused  ]>Uosphoiv5ceuce  of  the 

ODBui  is  dno  to  the  presence  of  thcrM>  Noctiluca!.* 

But,  we  may  be)isked,ivheth^rwe  mean  tt)  imply  that  this  is  the 
Hbcoiuo  of  the  phosphonvsceuoo.  By  no  menus.  It  may  be  that, 
■■Nowland  surmises,  in  some  coses,  tho  spawn  of  certain  fishes 
ODQtritmtes  to  its  manifestation,  or  perhajw,  in  certain  excep- 
tional eases,  it  may  be  due  to  sonio  extent  to  the  presence  of 
utmal  matter,  similar  to  that  which,  is  fornu'd  im  the  i^urfaoe 
<i  putrefying  lisb,  and  whirlj  may  become  diiwolved  in  tho 
'mjer,  as  suggested  \iy  M.  limjuucfel,  so  as  to  comniunieate  to 
lit  luminous  property.  Nevertheless,  in  tho  prcwonco  of  facts 
» clearly  established  in  Europe  by  several  naturnlists,  and  in 
the  latitude  of  the  Cai>e  by  M.  dc  Tessaa,  obser^-ations  of  tho 


*  If  riillnM'H.  «B  a  matter  of  couiw,  that  the  NocUIuck'  luny  onntnlmtv  to 
Ik  I  iiR  of  jNirfi'U  phortphortHr^ntv  fut  «v)l,  irh^n.aH  I   haT«  oftcu 

Wen  ■  ■  y  arc  |^':ttl,v  du»eiiiiuut«il  ;  ami,  oa  tho  otlicr  Iuuh),  it  hu 

hnKHni  tli4t  in  W4V<'s  pn-Ai-ntiii;;  ^ll^  iiriir»rm  hiniiiioft\tr  whiHi  I  hnro 
■wed  cfi/fuMi/  iiboit)tburvt«cvuce,  I  Liare  met  with  the  niorv  Iirlilioul  M?itililla- 
li»u»  iinnlacfi  lif  AnuclidcB  uid  CnL-stiHX-juLi  mixing  their  lij^t  with  tint  of 
tkl  ituvtilocM. 
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utmost  precision  would  bo  nM|iusito  to  confirm  the 
i>|)!uion»  to  which  we  hare  just  TufurreJ.  It  woiiW  he 
nary  to  dumuiistrate,  with  tixo  mil  of  tho  microscope,  that  i 
objects  ]ieropptihlo  to  the  ojro  were  «rvi,  and  not  A^oriiluar  or 
sooie  similar  unimalciiltw ;  und  to  |m:iTe,  by  raeftns  of  the  miu 
insfcmiiiLMit>  thu  uxiMtinicB  of  aii  orgaoic  depoHit,  or,  in  tkt 
Utter  cas**,  it  wmiM  have  to  he  showu  (hat  the  water  WMBtil 
pbot^pUorvsccut  after  puMvitig  ihruiigh  the  Kher. 

But  even  it'  tlie  Hceiirac^y  of  tlie  theories  [iropaunded  bf 
Nowlaud  and  M.  Ilectjuerel  amid  bo  proved  by  obwrralia 
aud  cxpenence,  in  certain  sveeia]  caises,  it  weuld  kUII  nuaii 
an  endouhted  fact  that  tlie  plieiioirietion  of  whii'h  we  an*  tiaU- 
iiig  in  eiu«eiitijLlIy  due  to  the  ]>r(-iK.-uct%  in  great  uiunhas,  «r 
Moctihinu. 

All  the  reKcan-hes  of  the  pa»t  century,  Uierafan>»  leml  m^ 
hftrk   U>  the  conclusion  arnved  at  by  Rigatit  as  oarly  oa 
year  lUii. 

3.     Natcbe    op    thb    Lhhinosity    KxiitBiTtD    ur    Makixe 

In  u  paper  printed  nearly  twenty  years  siiice,  aii'l  ik" 
first  <me  puhlinlied  hy  mo  on  the  subjtHit,*  I  rvmarked  tlml 
under  the  di-si^malioa  of  phosphoresceuce  Ujere  had  \*rta 
groTiiKfl  to"ether  phenomena  essentially  cliHtinft  from  one 
another,  and  having  nothing  in  common  exeepting  the  pro- 
duction ef  light.  In  wverinif  ^jfnorewenw,  and  slud^'iiiL'  it  « 
n  distiiiet  plieiioineiu>o,  phytorints  have  to  80iue  extent  dimi- 
nished the  perph^xity  nn»ing  from  the  t<»o  general  nse  of  thu 
former  expression  (*'.".  phimphort-scence) ;  hut  tlie  abuse  of  tli* 
term  plioi^ilioreseeuou  still  exiKln,  and  nowhere  i»  this  tn 
palpable   h,s  when    it    ctHnes    tn  he    applied    to    the    proprriT 

iKwsessed  hy  certain  living  or  dead  orgnnisms,  of  emiltin)? 
ight.  WilhoiK  dwelling  upon  the  consideralion  of  plant-fiffittf, 
or  upon  that,  uf  animalji  deprivpil  of  vitAlily,  we  sludl  find  thu! 
the  prodnclion  of  light  in  the  latter  may  be  the  Pt»ult  of  rit»l 
BCtionti  of  vi-n*  dlfTen'ut  kinds. 

het  us  lirst  brietly  call  to  mind  the  principal  news  that 
bwn    enunciated    on    the    subject.     Amongst    tlie    nunier 
thi-oriiw  thiit  liHve  lM?en  pi*op<innileil  in  order  to  account  for 
existence;  of  phosplinrfjteeiice  in  living  animals,    there  «re 
Uiat  neetl  oul_v  ht»  mentioned  to  be  disinissed. 

In  this  category  nuiy  he  placed   iJiose  of  Hoecaria,  Mnyer, 
Ac,  which  assimilate  it  Ui  jiiiur>>fi^»fi',f  and  who  believe  t1 
the  creatures  emit  ul  uighl  the  portion  of  the  sun's  ray*  wlid 

*  Od  a  new  nioilv  of  phoepborwopnce  olwcrvwl  ia  AnncUdM  mad 
t  FluoKaoeuce  it,  "  Uiu  diU'uMon  of  li^lit  ud  chongo  of  ookmr 
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tlior  have  alvtorbed  i]arin|]r  lihe  day  ;*  that  uf  Drngnat^ti,  who 
rvfforxU  il  as  the  light  iniiested  with  ifm  /o'»I  {!),  tuul  pcmetrnt- 
mtf  t*>  tho  snrihcc  through  tho  vital  organs  j  and  even  thnt  ol' 
{jiib«*rt,  who  conceives  the  htinitiEMity  ot"  th«  Not'tihicn'  iiioro 

Iurtieiilarly,  to  ho  owning  to  olwrtric  KparkM  drawn  from  these 
ittlu  rreataroH  by  tho  Irictlou  resulting'  Ircita  thoir  passogo 
throagh  the  water. 

The  rcecarchcB  of  Spananzani,  Burmeiater,  and  mi^re  pspedaUy 
those  of  Macuiro,  first  cast  a  tmo  light  anon  thn  nature  of  Iho 
phrtinmrtion  under  conaidoratiun.  Thw  mve»<tigutnr  ha"!  oin- 
lil'tytii  tbf  insect-  niuua  n»  the  ulijfeta  «f  liis  rcHeun-hes,  and  ha 
cxpn.'S»cil  the  opjiiinu  timt  thn  lig'ht  Btnitttxl  by  those  was  t)io 
««ilt  ot"  a  alow  cumhtistion  conipumhlo  to  tliat  of  phoRphonui 
cocposed  to  tlio  atmot^iihcn.'.  I'hi;)  concliiRiun  has  bocn  eom- 
oly  confinnwl  hy  tW  mcynt  resunn-lies  iindertiilcen  hv  M- 
Uvucx't,  weightt^l,  a^;  tht»io  are,  hy  the  applJcntion  of  iill  Ihu 
nsourcfV4  uf  modem  w-icmx*  and  th<?  rt'initation  uf  the  luithor. 

The  h'ght  of  the  Ijj-nip'VTidBB  (glow-womis)  and  ElatoriiUs 
(tiiminotui  bt.'ctlos,  comnioniy  knowD  an  "  fire-flies ")  is  cxtin- 
giDBhHl  ill  a  vacnnm  or  in  irreopirabte  giuvA ;  it  ivappcars  in 
atmosphme  atr,  and  becomes  remarkably  bi-illiant  in  oxygon 
^.  It  i»  emitted  from  a  jH'culiar  »ubHt4Uico  poBBeKBing  tha 
ninn  proiifrtic!*  in  the  liWng  nnini:il  a»  it  dcwK  after  its  deoenser 
unlil  coinplt-tely  degic-ciiled ;  and,  lastly,  this  luminosity  is 
v.vnmpnnit'd  by  a  disengagj^mout  of  coi-boaic  add.  Thoso  aro 
afl  irrinencDs  of  a  tnio  combnstion.f  5*"t  does  thirt  explana- 
tion, true  aa  n-ganlH  cerl^tin  insects*  ^P^y  ti\»o,  to  those  iavor- 
tvhruteH  who.-^-  hfdiitat  i.i  tho  ocoan?  Dngi^  and  a  groat 
number  oT  ualtindiitiH  hnvo  tht^mg^lit  i^  ;  but  it  ia  diflicult  to 
undurHtNud  hiiw  hiuirli  a  combuxlion  can  procved  in  Biibmoi^ged 
twdiee  or  in  fluidit,  «u4*h  tut  tlia^i^  s(MTer4Kl  hy  the  Modaam  and 
J'liob«iB«.  Ou  dissolving  the  mucoHity  i>nKlu<*d  by  the  former 
m  milk,  Spallanziuii  rendered  the  li'imd  so  luuiiuous  iitai  ho 
Was  enabled  to  read  by  the  light  fi-oni  the  gbvta  vessel  in  whioli 
il  wa«  voutaine«l ;  and  M.  Kilwai"<ls  i)li>i**i-\-ed  that  tho  i*erre- 
tious  of  iHinie  nti(ila4le.s,  M-hicb  he  had  plaeed  in  iitcohol,  formed 
&  himinoua  utratom  at  the  bottom  of  tho  gloas  jar  m  which  it 


ipbetat  the  suifjue  of  baiup  lii|ni(k  and  ioli<b  iu  cooMciuenc*  of  a 
flbUB  ia  Uw  rrTran^iliilily  of  tlir-  •liltf  oiut  rftTs."— GiuuAiL 

•  TTiatsiich  a  phcDaiurnon  a  mil  onl.v  ixjKsibU',  hut  uctiULlIy  oocura  in  con- 

tiwiioi)  milti   iwroitttic  ■ciilwtanccM,  liwi  liivti  Ktmuti  l>y  Uk*  PijirritiicntA  of 

iw  dp  St  VicUir,  ftft  iltlatM  id  out  last  number,  p  2(iH,— "  ArtmidUi." 

«xpcrtDi>'i)U  ii|K>ti  whioli  the  author  of  thi»  [wptT  hiw  luMttl  liin 

JDD.'  nn  th<*  linuihikiitv  fif  inwcU  are  at  Tarianw  with  thocv  of  I'm- 

r,  jui  mvaimt  of  wliiib  sppntred  in  the  JI/wTuwrrfl'wvi/  JoHmai^ 

^H.     M.  (U-  ilmtn-ta^-r*  htM  Iwil  an  op)n>rt4initT  of  nii'liiig  those 

■11-,  Imt  re<)m*U*d  a.-  U'  ap|K-nd  »n  »l(-liHct  of  lln'm  lu  his  jiipw, 

Tliti.li  Hv  k.ii-  dubu  ui  a  Dute  lit  tin-  wucWioo  ^ri'thiit  iurticli\~-£K 
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was  oontained.  Cuuld  there  hare  been  eomhuttum  in  t1 
two  coBoa'f  Very  accumto  aud  searching  expennw&ie,  it 
Afipennt  to  tu,  TPould  be  roquisito  before  b  ropljr  could  be  girai 
in  the  offirmative. 

IjCswou  wafl  one  of  the  first,  if  not  the  first  obeerrer,  yrho 
considered  phoKphorcAcience  to  bo  a  distinct  phcoomoDtm, 
retiultitig  frutn  physico-chemical  action,  and  bearing  ■  dtrvct 
relation  to  BOme  vital  iict;  but  tbo  ezpreeaiona  oui|>loyi«(l  I7 
lum  are  far  too  vague  to  poAsoss  any  practical  value ;  and,  OMm> 
ovur,  ho  is  himsolf  nut  Katistiud  with  kin  opinions,  and  iiuiab 
upon  tlie  necessity  of  spuria!  resoarchoa  on  the  subject.* 

Macartney,  To>1d,  and  Coldiitream,  considor  phosphoroiotfia 
to  be  duo  to  an  imponderable  agent,  to  nerroos  emanatioot 
modified  or  influcnceu  by  the  action  of  certain  orf^s.  Tho 
laat-namcd  obacrvcr,  judging  bj  tbo  luminous  track  left  by  tlw 
Kuuil,  iuiagiuua  that  phosphorus,  or  80ue  similarly  lununoai 
8ubstanco>  may  eiilor  into  the  oompoaitiao  of  the  light-pro- 
ducing orgaiw-t 

Mevuu  and  Decciuerel,  although  they  admit  variona  kind^ot 
plio«miorOHw»ce,  no  not  explain  the  diversity  of  causes  from 
wliioh  tlu!  phases  of  phosphore«cenco  are  derived.  Ebronlwrg, 
ui  Ilia  eUiborate  treatise  on  the  suhject,  appears  inclined  to 
attribute  all  thu  variolies  of  jihosphoresceucc  emitted  b 
animals  to  one  sole  cause.  According  to  bis  views,  it  result* 
from  vital  action,  and  is  produced  in  a  manner  soniewtm 
anidogous  to  the  electricity  of  certain  fiahes.  He  thinks  tha* 
the  luuiiuous  mucus  is  secreted  in  a  paamve  state,  and  is  called 
into  ui.'tion  by  tuuiimius  dtscharges.  (?)  So  far  the  views  of  this 
omiuont  savant  accord  with  sonio  of  the  theories  hitherto 
pounded;  but  hegocM  mtill  further, and  he  has  continued  an  i 
portant  fact,  which  wa.i  rt'Ve4ili«d  to  me  be/(.>re  I  becaune  aw 
of  the  livboura  of  Kbrenbcrg ;  namely,  that,  tmdcr  the  mirrosc<J 
a  light,  whifh  whu  l^-fore  steady  and  uniionu,  is  resolved  into 
vast  number  of  miiiutu  tH;iiitillati(iuH.  Klirenberg,  moroovuTj 
uttjibutos  the  production  nf  light,  in  most  cases  at  Icastj  to 
influence  of  the  reprotUictive  organs. 

Jily  own  obsun-atiiiiis  luivo  ri'VL'ttletl  to  me  tlinsu  diffbi 
phases  of  phosphorescwicc,  fniin  which  may  be  tnferretl  actio' 
of  a  tJitally  distinct   oharucter,  all  resulting  ultimately  in  thi 
pradui'lion  of  luminosity. 

1.  1  have  witnessed  in  Pkoiade*  and  Mcdtuw,  tlie  socreti 
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*  Did.  da  Seitaca  3fahmtle$,  azi.  "  PliogphoFescence." 

t  Cydt^nniia  ^  Anatomy  aad  PftynofMji,  nrk  "  Aiiiina]  Lnminnaaiww." 

MncHitnoy  and    Todd  thine    *"  that  the  fauiiiioua  ojyfata  cuucvutntv 

nicMliry  the  nervous  iadiicnve,  so  a»  to  funn  it  into  lii;liL"    So  that,  aoooi 

to  tba  tbcoiy,  animal  luaiiiwunncMi  ia  aa  cflecl  luUl^-  uC  viImI  \fQirvr ;  luil 

tiew  U  loa^-ftt  extent  i.->:infinuod.bi|  \]ba  «)ivsnvwv;\«ii  tA  VJ^S^iiia.— .!&. 
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of  a  laminous  macns,  which  contiDUod  to  shino  after  its 
sopnnitkiTt  from  the  anitnAls, 

2.  On  two  occasiona  oiily  I  have  found  Oru«Uirea,  whose 
inteniftl  snbstauco  otnitteii  such  a  constant  and  uniform  light, 
that,  ia  the  dark,  tfao  niOKt  luinutu  details  of  organiziition  wvrc 
deaiW  di3tinguishahle.  No  phosphorcsoont  matter  exnded 
from  iho  body. 

3.  Is  tho  great  majority  of  cases  I  have  seen  the  li^t 
tnnnifeHt  itself  in  sjmrka,  op  scintilUvtions,  alotu/  the  coiiMi-  n/tke 
wtutchtt  (Uone;  ami  oiili/  (/urin;/  fht-tr  anUntctwv.  In  this  case 
there  was  a  production  of  pum  light,  iuduijundeiit  of  material 
secretion. 

It  Lit  this  last  mode  of  phosphorescence,  at  once  the  most 
ordinary  and  the  least  to  do  expected,  wtiich  haa  been  the 
^<vcial  subject  of  my  researches. 

Jhly  obsLTvatious  wen*  tirsl  directed  to  various  species  of 
hdeSf  belonging  chiefly  to  the  jrenora  Polynoi?  and  Syllisv, 
to  some  of  tlie  anmllcr  Ophiurida;,  occasionally  found  in 
such  )?reftt  uunibt-rs  under  stones,  and  amongst  futiis  recently 
stmuded  by  the  tide* 

I  In  common  with  I>ug<?«,  Ehrenberg',  and  no  doubt  many  other 
nntoralisls,  I  have  occuNiuually  scuu  these  Anuelides  and 
Radiates  emit  a  lipht  siitticiontly  powerful  to  BlriWe  an  eyo- 
witaesa,  even  witliuut  his  attention  being  tlrun-n  to  the  pheng- 
ineBon,  and  nntwitli(<t<inding  t)ie  illuiiiination  of  a  goo(l  lamp. 
'JTie  firtit-named  nntmfiia  more  especially  presented  the  appear- 
ance (Ui  use  an  expression  of  Khrenberg]  of  ignited  cords  of 
snlphnr, — the  light  appearing  to  be  nniformty  distribnted  over 
tJlo  whole  hi»dy. 

But  when  they  were  examined  with  the  aid  of  a  simple  lens, 
this  uniform  light  waA  found  t^  ret^olvi;  itself  into  a  seriee  of 
luminouF*  points  placed  on  either  side  of  the  body,  and  covering 
the  spaces  ocinipiod  by  the  httic  wart-Hkc  processes  which  serve 
Ui  t}ie  locomotive  organs  of  Anneliilofl. 

The  same  np|>eoraiice  was  presented  in  the  Ophiuridm.  Nov 
nnd  then  tho  arms  (nidialiug  members)  ap|>etirt>d  to  be  com- 
plftL-ly  ini'andi>«cont ;  bnt  tlio  lens  revealed  upon  aii-h  of  thpra 
a  Koriet*  of  )iiniinoiit<  speck;*,  alternntiug  with  inter\-nls  of  dark- 
ness, '{"be  iMidif  itself  ia  never  luminous,  and  lUcac  phenomena  are 
I  only  ob8(>rvable  when  the  animal  is  in  motion.  Tho  Annelido 
must  l>e  progres-^iiii;,  or  the  Oplnura  moving  its  limbs  to  and 
fro,  before  the  liglit  becomes  perwptible  in  the  surrounding 
olj^curity.     As  soon  as  either  assumes  an  attitude  of  rest,  tho 

■    ■  r-.iit  dcl^mtinr  tJifl  Tariottsi  sppciwi  wliirli  fomiiil  thi* 

«:tlt  ,.ilto.       AlBUlUni  H'iUl  Uw  Otllity  of  UlP   plW'floDlL'nuil 

..  ^  uiuUu  Ui  lie votA  Ui  the  toulogLBsl  inquirj*  tbc  atl«sti«n  whwb  'A 
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luniinofuty   ceases ;    motioD    being    rommedj    Mght    alfo 

o])))tmr8. 

To  mo  thoao  observations,  wluoh  are  very  easy  of  rcppfTti™, 
served  as  a  start iii(;-|M>)iit  for  fiirthor  inqniries.  I'ba-;Jii 
roscfiicn  Ijciiiff  so  paljMibiy  ossocinted  with  lucumotioa,  it 
only  nikturnl  to  Ri-ok  the  seat  of  the  former  in  the  muscm 
sj-atein.  Thin  1  long'  e**ftyeil  in  vain.  The  oiii|iloynient  oftJi* 
miBTosoipn  iMvutop  niKrossan',  and  the  difficulty  lay  in  tbcMi' 
circumstAnct-fl.  It  was  ncedfnl  in  the  first  placo  to  adjmtttv' 
iiiKlpumuDt,  tio  that  tin*  luminosity  slu^idd  be  cxIiiMted  exscth" 
at  thn  fn(ui» ;  iind,  ttix-niullvt  that  the  liffht  prodm^ed  !>liouIil  U 
fiuilioiently  powerful  to  bo  perceptible,  notwilhstoiuling  ih* 
eubdued  light  PtHpiisito  to  reveal  the  part*  placed  iiii<U-r  \ixt 
objoct-lens.  Ailor  much  f^pinj^,  and  many  (Vnitlees  atlempti^ 
I  socceeded  in  snnnountinjr  thc«tc  difficoltics ;  and  even  wM* 
I  write,  it  ia  a  source  of  lively  pleasiire  to  Uio  to  rwnll  tho  wwa 
of  asttnuKhnient  with  whit-h  I  wituesBcd  for  tho  first  time  ia 
n  little  I*olvnoi-  (no  iloiibt  hs  brilliant  an  example  as  tliAt  wliiiH 
Ehreubei-p- baa  desiynntud  "  fnlj^raus"),  the  motor  niusele*  nf 
tho  bristles  suddenly  illuioinei]  before  my  eyes,  under  a  taag- 
nifving  power  of  1 1)0  diameters. 

The  muscleii  alone  emitted  tight,  the  other  portions  of 
font  mmaininff  pprfwtly  obscure. 

Hut  now  auother  plienoiiiemm  pppfented  it*elf  cpiite  nnvt' 
pectedly.  What  tlie  simple  lens  hjul  done  in  rvgard  to  the  onlin 
body,  the  mieroscope  performed  for  the  foot.  Tliese  miiBtrles  uijiuii 
Were  not  unifornitv  luminous  throughout  their  entire  length; 
but  there  appeared  diiutemitiated  over  them  a  vast  naraber 
excee<liii>rly  niimit<',  but  ot  the  name  time  remarkablv  brilli 
points,  wbieli  appeareil  and  vanished  again  with  the  rapidity 
lightning. 

The  outline  wliieh  thoy  pi-csonted  consisted  not  of  an  iraiti 
teiTiipted  tniek  of  light,  but  of  a  line  former!  I^  a  suoee^^on 
scintillations.*     Laiitly,    1    dioeuvereii   tlinl    iheso  scintillati 
(luid  t-onseqiiently  the  "phnsphore!»cf^cc"  which  wiib  yii^ible 
(he   eye)    were   only    otnitlea    during    the   contraction    of 
miiseles.      An  exainination  of  the  Sylliila?  and  Ophiuridm 
vealed    pTOoinely    the   name    pbeiiOTiu-iia    an    I    had   ubnen'tHl  in 
Pnlynoe,  and  1  therefore  regard  them  as  a  confirmntion  of  my 
views  on  thiH  intcrwiting  (»ubjcct.     How  is  it  possible  tJBrt  * 
lominosity  manifostod  in  the  verj*  recessee  of  tlie  living  organ- 

•  TV  Mithor  rwnpftri?*  the  t-ffect  viailile  in  this  com  to  IhM  riJiil>ited  by 
whm  h'>  tprmn  the  '•  me.'/yc  UiMtt"  of  uWtridam.  li  i»  n  tiiMrt  of  j^Ims  on 
whirli  rfjufwiiUvtioiLt  iin>  nuul«-  with  K[Kui)(lni  of  tiifftiil,  nn4  wben  the  i1i>- 
chtu^  uikd  tilncf,  the  fivnirc  nppeiin  in  RpLrka  of  li^e,  nnt  in  a  contloaed 
liimilMUa  utiLliua  A  nitiiilui- ndMrt  in  pmihirwd  in  "Buknr's  MpoUodtube.' — 
Sto  Jabez  Hojnj's  "  Eli-menU  of  Natiiml  Philosophy,"  p.  -iwi. 


ttcsonrcB  o; 


I,  in  tlinso  tiasaw  wliicb  of  all  otlirrs  ui»iiiUi!n  the  fjrrcatertj 
■uut  uf  actintvj  aud  iluring  ilit-ir  iii'iHt.  cimr^ttic  Bctiotij 
ilil  bear  any  wlatiou  to  Uio  iiliysico-flifmiral  forces  which, 
bring  iulo  play  in  uur  laboni(uric>:4  V  lluw  inOucd  can  bucU 
lionommwa  bo  n*g»i-tlMl  othom'ise  tkau  as  tho  reeult  of  a 
"act? 

This  was  my  Tttfw  of  the  cuse  ;  aud  here  I  found  myself  at 
one  wilh  Khnmhery ;  Iiut  I  \\m\  ^iiio  further  than  he  hm.)  ilono^ 
for  I  had  sJitistiiHl  myself  tliiit  tho  seat  <if  tho  phonomi^non  wna  in 
tile  muycuUr  tixsiiL',  and  was  clouely  rulated  to  it^  conti-action. 

Tlie^'  tvvi)  entirt-'ly  jiovyl  and   unoxpectcd  rt'sults,  however, 

BMnlcd  Terilication  »y  experiments   on  other  aiiinials,  and  I 

... .  -}..    ■.^^i]e^^  myself  of  the  opportimity  prosentod   by  tho 

<if  the  port  of  itonlogno  to  Hitbjcct  my  opinions  toJ 

-1:    tc-fl.       'rill!  veiT  importjmt  part   which  thvy  pl«y  in 

irral  phusphoreeeence,"  that  iit  to  say,  in  tho  phoitonK-uon 

CO  itfl  giTmdcst  wale,  gnvp  a  njiecinl  inttrest  and  importance  to 

iVir  Miuily  ;  whilst  tlie  infinitude  of  the^se  animalcuhe,  imd  eveo 

.iiiuutc  proportiomt,  affoi'd  bo  tho  experimontaLi&t  grcatw 

wiiitica  than  any  that  1  ba<t  prc^nonsly  positewiod. 

Lit  the    first    place,    however,    it    was    neoe«>--<ajy  to  I»eoom»l 
mtiimbcly  oeqnuinted  with   tho  urbanization  of  llio  No<>tiIucie 
flffiinsclreA ;  and  the  results  of  tlds  twufohl  Htndy  now  remain  to 
be  described. 

4.  Thk  Noctiluck  akd  titcir  PnoarnoTtEsciscB. 

The  Niicrlihiixii  {NnrlUui-n,  Surrimy  j  Mnmmnriti,  Ehi'enhcrg') 
tn,  as  we  hare  already  atjit^wi,  mirros<-opiral  aninknhnilir  boaring 
n  [.iretty  general  rcsemblauee  to  littio  melouo  dei-ply  indented  at 
r<u>  end. 

Near  tlua  depression  there  is  fixed  nr  appendage,  wtiieh  tho 
Miimalcule  moves  cluwly  to  aud  fro,  swaying  it  from  right  to 
left  (see  (""ig^  1  and  2,  a,  b.).  The  body  ia  su  comph-U'ly 
Huftsporent  as  to  admit  of  its  fltnirttire  being  atndii-*!  in  its 
niiiiuti«t  details.  It  is  tnclotwd  by  twu  hyaline  membnines, 
representtng  the  dv.rmU  and  apiilrrmijt.*  Near  llie  ap|ien( 
these  momI>rane-s  present  a  minntc  orifice,  which  Borvca  as 
C'utJel  from  a  Uttlo  mass  of  pellucid,  honiogoneous,  and  finely- 
gnmolntetl  tmbt^tance,  wliieh  m  prnhmgfHl  into  tho  iutomul  part 
of  the  l>ody.  From  this  mass,  which  forms  as  it  were  a  eentre, 
there  radiate  in  every  direetion  a  nnnibcr  of  rhiziipodic  t  extcn- 
noQS,  which  become  more  and  more  riimified  as  they  proeeed, 
uid  of  which  tho  ultimate  iudofiuituly  multiplied  ramifications 

*  Tb»  iiunei  givfii  by  i)byai»ln2i»tH  to  two  ooaM  of  the  Bldn. 

*  T\v  rtBuUrr  wiU  ty^-iIUl  thjl  we  Ivul  to  employ  thta  expnwsinD  ia  UMt- 

i[  1 41,  &c  (of  Lhi'  Klii»a|>oU»,  ia  fact),  tn  the  artid«  on  tbe  "  Lq' 

[it  ■-,"  Nott.  I.  &  li.  of  Uus  JuuriiKL 
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Bpreail  tliemsolireB  over  tho  wliolo  ionor  surboo  of  the  acioMl  | 
(Fig.  1).  An  nhBolutcly  limpid  and  transpflreiifc  fluid  6116  up 
the  iDterstice!4,  and  thiu  it  iti  wkicli  imtmrts,  or  rather  miunuiiu, 
for  the  animalculu  ild  gunural  ronndcd  form.  Should  this  BaH 
accidonbdly  moko  its  escape  through  the  nunntest  apertOR^ 
the  aniniulVuK-  iiiiraediate))-  Id^s  'lis  sliape  and  Gnnlu  to  tb 
iMtum.  Thi;  n?adur  may  tbnu  some  conception  of  the  gesmdj 
•ppraranco  exhibited  by  tho  remarkable  internal  straotiLre 
Noctiluca  by  a  roforenoo  to  Figs.  I  and  3 ;  bat  in  order  to 
iinderHtAnd  tho  RtrAngv>  spectaelc  which  it  prasonts  in  tho  hviof 
animal,  it  is  absolutely  uocoutay  to  watch  the  latter  irita 
ptfrsuvLTinir  uttvutiuu.  It  thvn  )x.'euiuc«  evident  that  neiliitr 
tho  prolonj^nilious,  nor  yet  tho  centrnl  moss  from  whirJi  \hej 
radiate,  have  any  fixity  of  shnpe ;    that  thoy  are  j 

motion,  and  susceptible  of  constttnt  modttictttious. 
bronchofi  are  soon  under  the  microscope  to  become 
ill  consoqnonco  of  the  mibatauoo  of  which  they  are 
passing'  iuto  tho  neighbouring  ones;  whiUt  the  niina 
CBtiona  assume  Urgor  proportions,  inasunieh  lui  tii 
the  materials  fty>ni  others  in  their  vicinity.     Here 
vQfftolfjx  uiuko   their  ap{)oaiiuicc,  and  increase  in 
whiliit  othem  previously  existing  diminish  iu  prop..  .'.■■.:-^  idii 
«re  finally  lost  to  new. 

It  will  also  be  obHorved,    that  Romo  of  th''  ^a 

formed  near  tho  oriBftc ;  that  they  inclose  or  .  .■»■ 

nnles  of  ^roen  8iibnl«nce,  or  the  powder  of  cai'iuiiie  or  i 
which  may  have  bt.*eu  mixiid  witli   the  water;  then    di 
tliemselrcs  by  dcgroo.t  from  the  central  ma-ss,  glii: 
of  its  chief  proloDgationi!  and  fulfil  the  function'-    '  :af 

Btomach ;  for  they  rotate  with  this  alimentary  :  ilir 

whole  bo<ly,  nnd  finally  return  to  tho  point  from  wliiiiCi  tJity 
originally  departed. f  In  «liort,  t-he  little  mass  and  its  cilea- 
sions  are  found  to  coiwist  outirely  of  narcoJe,  that  primarr 
animal  substance  so  carefully  studied  by  the  late  hvnipntca 
Dujardin,in  the  external  prolougationa  Gromia,  Ailliolo,  aodw 
mtkoy  other  of  the  mariuo  and  lliiviatite  Rliizopoda.j     AnJ 

•  Op.  M  the  author  moro  a|>|impriitt«'Ir  datiyimtnt  it,  "  cngitAtr'  t  iror'' 
for  wliicli  we  hnvi>  no  Mfuirnli'tit  iu  mi;1i»fi. 

t  111  ll]*"  i»rticl«t  jiMt  refi-rn-d  U>  ("  UiwkiI  Fnrni*  of  Lifi'"^  wv  liii.l  .iciVBiiin 
to  dntcriW  tiicvo  "  vatualcM"  lu  tiMtiponry  moptArlfti  far  thr  ).<  '"iil 

ofMiclxnly;  imtdpil  the  r*fni*'r  win*  liw  |Kii(l  unr  iitU'iitioii  ■  -  .  j"^* 
Trill  DO  doubt  itlrtiiilj^  tukvu  »>riie  l»  the  ruuchhum  that  thf^i-  Nod^liMaraf" 
bnt  one  dforw  rcinovwl  from  thw  \nn\y  nr}piiii"iiin  <lw<.Tiljiil  c<lM>whcr^ 

t  The  Rbuto]KMla  of  Diijur-lin,  wliirh  indmi*'  th*'  Ffiraiiiiitifi-m  of  ivnrhi^, 
are  rp;riirii«l  iw  i>crfc(1  ■niuia!*,  nml  funii  n  disimct  branch  iu  tli*  ciwii*" 
tJoiiH  of  xoologUu  ;  Imt  for  iny  jwrt  1  am  r^inviiufsl  ihnt  tlu-y  wv  only  UnJ 
fttruuL,  nnd  that  their  Ut«r  »!»!{»>  n-ni»iu  to  Wdidwverwl.— A.nK  If.  fe'uch'' 
our  itndi'is  wt  dwirr  to  irttidy  the  Koniniinifrm,  will  hare  au  csivllcol  i>|i|"*" 
tiinit  V  of  dttiii;;  km  on  the  appeaniMK  of  Dr.  OuiM'nttfr'u  tmik,  lo  Ik-  jmbl^W 
uliurtly  hy  the  Ray  Society. 


Tiri:  1  noitrnoRKscBxci:  or  tfik  sca. 
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law  Wfi  miut  call  to  ntiml  tilio  fActj  that  siuong^t  the  most 

cttanicteriKtie  propertkM  of  "  san^mlo,"  wo  find  \\\tat.  may  ho 

.l.cl  an  iti'hfiitih-  otuti-iwillittj.     Such  is  the  cntii>''  i-nn- 

j  iii  thu  iiiiic'i*  sub.stuiioe  ol'  tho  Xootiluci!,  in  wliidi  Ud 

Lt-iiici'  liisliiii't  ur^.uii£:iti<)n  ih  visiblo  ;  iind  w^  Khali  now  |>iMcveil 

jlitinHuirt'  iiidi  ill"  nuttintorilio  "  jihoxpliortfiouuee"  |>r>j,luot;:l  by 

I  Auin»U-iiLf<  .sn  n'tairkahln  for  tbo  siiintlicitj  <^  thuir  stniiituj-e. 

V'tTfX,  it  i-t  t'lny  to  rtvoy^nizc  h(?yoinl  fJI  Uouht,  that  tho  paii«- 
[fion  of  lijflit  tikt'i  placi^  imlojHMiJenlly  uf  nil   eoiitar)  with  thu 
x^iplieiv ;  ami  that  it  i^  uot  loIluiMiirt-d  hy  Lliu  imtiirv<  of  tho 
I  witU  wliiiOi  they  aro  hiviiiiflit  intu  ivlntiun,  pnjvulej  it  (laeis 
B/il  cjni'M'  Mud'lt'U  iWalh. 

Thp  llprit  sUitouiC'iit  may  ho  oatiily  vcritiycl  by  collucling  a 
rtjUmy  ul*  NiMlilucfO  in  a  g'luim  tube,  so  i\\%\.  thoy  form  »  byer 
t^  t>l  to  I;!  CLMitlm^liv'H  (abuui  1  inche-i)  iti  thickness.  It  will 
Uii?ii  l»o  foaiul  llmt  llii-  (vilutnti  is  I'ljutilly  luiiiiiioiii  thmii<:^h-k 
luit  it^  whi»li>  oxrent,  uotwitlistiniliii;;  that  thi--  upjii-rmost  pur. 
Iron  ri<M.'!i  ulmust  abovu  tht>  suvIiicl',  whil^it  thu  rt'tnuihdvr  u 
dcuply  !;uhiiior|^i>d.  I)'  wo  {^i  s.i  fiw  a-<  to  pl.-M-i' llii'  Xii.-tiiil(5.D 
ill  ax  pccToct  u  rnouum  us  csm  heubtuiuc-d,  wi-  lind  that,  r:ii-  from 
Iwiirig'  thi'ir  luuiiuoiiii  prnpyrty,  they  ahiuc  with  :i  cuutitiUL>d 
t»nlli:uu-v'  tilt  lift!  bof^miwH  extinitt ;  hut  then  tho  tittc-uipt  to 
vsf'ito  tlii-ii"  luii linos ity.  fvou  by  the  admission  of  o\Vtreii  iJ^aH 
ill  plact- of  utiii'Hphfric  lur,  iH  (jiiite  futile:  it  hitn  (h^pponr^H] 
J'or  ever.  Finally,  if  N'octihirip  be  placed  in  iiivert*?d  tiibi«>,  and 
m  iativKlncw  severally  into  these  tubes,  atmospheric  air^ 
jxyjTPn,  hydropm,  niti-ojjcen,  and  carbonic  acid  gas.  the  results 
I'll!  bo  found  to  bo  alike  hi  i-och,  neither  de^^crjption  of  ga» 
ing  the  bMiiinosity  in  a  mauucr  different  fiom  the  n-st. 
'Kfi«  t''X]ipriini.'nl.s  •'utHco  lo  pri>ve  that  the  lig-ht  emitted  by 
tthiuv  i»  (vrUiinly  not  the  i-eau1c  of  cniuhnntion ;  and  tho 
riug  serve  to  sho\T  that  it  is  independent  of  any  external 
uvM^lon. 

\Sv  have  alre;uJv  Htate«l  that  luminous  water  passed  thi'oagh 

intni   i.^  <|nil4*  diirk  afler  tiltridion^  leavin<;   the   luminuu^t  uui- 

lialculw  upon  the  filtiTing'  nmrerial. 

The  same  nriuk  fultows  if,  iiL'steiMl  of  water,  we  employ  milk — 

Huid  whieJi  boconipfl  so  n-odily   ohnrjfoJ  with  the  Iumiaou» 

kuruM  of  the  Mfdu<)if>. 

Again,  if  Noetilucii!  be  placed  iu  ether,  it  renioius  perfectly 

>bsmre ;  tltn  aniundeula>  forming*  n  InminouH  wdiment  at  the 

jUom   of  the  tube.      Ajpiin,  if  the  bands  or    nriy  object    bo 

with  the  Noftibiiie  remaiinng'  u|>un  a  tilttir,  it  utome- 

luplMJns  that  lumin>~>n.s  tiiu-eH  uro  the  result.     Thf^Ho  onn 

night  Ix*  led  In  uttnbuto  to  sutnti  luniinoiw  secret  iou,  either 

lU^-mal  or  external ;  but  a  nearer  examination  with   the  luns 

'ave«  no  dnubt  that  thew-  traces  are  doe  to  fragmeut'i  wlvw,-\\ 

VO.  IU.  I. 
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agency)  if  a  Uttlo  ulcohol  bo  addud^  tbo  oJlucl  bt^ 

Tory  marked.     Tho  light  of  tho  wliolo  itt  perceplibly 

1,  mid  tbusu  cuiiiuitk'ula)  wU<-)»u  uiitiru  suliHtanco  Bhiacs 

stuuly  wliiU;  li^^ltl,  natlttply  confide  nit  ily  in  numbers. 

rosull  may  be  exhibited   iu  u  ua'^b  pioasiug  mauuor  oa 

luug  Uibo  iimni  hu  tilled  with  wator  well  chorgod 

luctiliii^iu,  atul  a  drop  ur  two  of  sulphuric  acid  sabse- 

poiirt'd  geut-Iy  into  lUo  tube.     In  itJs  dcscuut  bkia  wUl 

die  water,  uiid  will  bu  fouud  ti)  opunttu  as  ono  of  tlio 

'bctivo  imtfliiU  that  cnii  bo  applied  to  tho  auimalculw,  of 

it  rapidly  disorgnQizc:!  tho  substauoc.    A»,  thorcron*,  thia 

jIo  drop  doaccmls,  it  upponra  to  iguito  tlir  Noctilucjo  in 

and   thus  it-s  downward  courao  oiay  ivadtly  b« 

J,  DRaiii,  k  tk  still  more  bc^tutiful  oxpviiuont  producing 

ir  I'ffoctB, 
10  lowiT  t'Xlruniily  uP  II  tiilK*,    i'uj)loi)i»<hod  as  abf»ru,  be 
'  iiico  wulc-r  rui.sud  aluiust  to   tho  builiug  point,  oC  tbe 
ti  of  it^  irmuui-Ffiuii  nuL  the  Itiuil  light  is  visible. 
1,  however,  some  scintillatioiui  ore  oppnrent  at  iho  bottom 
txibe,  oikI  as  the  h'quid  becomc»  heated,  and  the  warm 

ita  rist}  from  beluw  upward.<<i  tho   luminous    auitiialoulte 

a"  Ay  iu  uuinburs.  In  u  few  inomciils  they  ai'e  all  Imniuousf, 
m  liiIh}  thuu  nivftuiiU  tho  appfmmiico  of  a  lioi'y  rod.  Thiu 
lUancy  doca  ant,  howtivrr,  bust  h>ng  ;  tho  little  illuminatud  bid- 
are  extiiigiuHliud  one  atler  another,  and  do  not  recover 
luminaus  propertius  uvea  if  trHnHfemM.1  to  cold  water. 
I  ii-ird  tlio  experiment,  a  tempemtiire  of  30^  *  had  killed 
n  all. 
|8ut  there  are  no  obscrvuitons  connected  M-ith  tho  Noctducs 
will  coii)p:u-o  iu  bc-iuty  and  interest  with  tlio.w  which  may 
made  with  the  a&aisLiuioo  of  tho  niicroscopo. 
[In  proportion  oa  tho  magnifying  power  of  the  mstrnmont  is 
1,  we  SCO  reproduced  m  each  auinialcnie  the  efi'cct 
wo  nulic(M]  (m  ii[)pi'nuehing  the  luiniuou.s  waves    of  the 

with  a  power  of  20  to  SO  diameters,  the  illuim- 

I  poriioiiH  of  tlie  IxMly  of  NncLilucto  present  a  unifonnly 

„  ..-..v,      With  (JO  diaiiiotorrt  a  numW  of  smaU  but  bril- 

.'ina  become  Tisible,  detaching  themselros^  as  it 

in.iu  )JiirtM  of  what  appears  to  be  a  pide  IiimlnoiiH  back- 

;  ni:'l  iliuiie  Bciulillationa  come  and  go  wiLh  tho  itipidity 

An  onliir^ement  of    150   djAmotorti,   however, 

...    :..>i'  Hmmcter  of  the  phpiiomenou.    It  then  Iw^eoraos 

na  tJmt  tlie  Ir^lit  omitted  irom  the  whole  liody,  or  any  of 

rts,  -  >^c'd  of  a  ^'Aat  nambor  of  infituntoneous  ecintU- 

*  >..r<Hiiutl  li>a.liu^  IcM  ihiui  1S0°  FahrtDhoit. 

x2 
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htions,  clo!H>],v  approx^imatinp:  to  one  aiioLber  iil  tlic  centrp  of  Oi 
"pho?phoiT«ronfc"  |>ortions,  butdi<wpinumt*Hl  anil  cleaHv  ffcuiw 
gubkablc  nt  the  edges.  OiTiiv^iunnliy  thi-vi?  rnny  '" 
8park.s  at  tlii>  extreme  limit  of  tlu'  liiiiiiiioii>4  ]iart .  > 
U  {fiff.  3).  In  cmplf^ritip  vory  ftv-sh  and  rignmiis  fiampH^i 
Noctilucoj,  1  have  been  pimbled  mvi^elf  to  iQopect  nntl  1'^  n 
tK»  plienotnL-aon  to  M.  B<nirlianl-Chnnteii?anx  under  a 
fyiuit  lens  of  240  diameters. 

ThiiH  vro  Hod  in  the  Noctiluoe  the  same  phenoinmu  wt 
wo  observed  in  the  Annelklcs  and  Ophuiridie,      In  m 
*\y)vs  the  xpnrk  which  pre^'eiitv  it<^'lf  cuUHi,st  of  au  iinbn  i 
of  light,  but  it  ropreijenl,'^,  so  to  speak,  iho  sum    loiaj  \)i 
infinite  nnmbcr  of  cranescont  scintillotioiu.      Koch  Ian 
mauife^talion  is  a  nebula,  so  to  speak,  reitolviiblc.  with  o>i 
uieutly  high  nia^ifyin)^  power,  into  a  dupter,  jiiwt  na  wi-  finili 
to  be  the  ea'^  in  a  celestial  nehuU.      But  in  ihiA  in<i1nn(.v  tl 
are  no  "  fixed  stars  ;"  for  fveu  when  the  luminous  point  rvnuin*^ 
apparent  to  tlie  unaided   vision   ffir  a  fi-w  inomcnL-:,  uad 
microscope  is  broiig-ht  into  play,  this  is  nut  only  decowptiM^J  i 
apace,  bat  is  also  resolvtKl  iu  fimt;  thu  t.'ouiputtent  sciutiUatja 
tknng  instantaneous  and  cvanet^ccnt  I 

It  is  quite  obvious  from  rbe  faf'tstbuM  revf.i1t>t1,  tli:it  tltcl 
uo^ity  of  Noctilui'H*  is  a  |)heni)ineiioii  very  diHt-reiit  in  chai 
fmm  thtit  of  phospborns  exposed  t*»  (he  air.     Ku  onu  woiilil  f<| 
a  moment  pn-teud  to  say  that  fcintillatiouii  such  as  tho5e  rxi 
bited  under  the  uiirroM?ope  could  he  the  tv^idt  of  a  it/i^f 
bufltiiiu ;    and  an  tir/irr  combustion  (wbieli  is  alwavk 
paiiiod  by  ^reat  heat)  could  not  proceed  in  the  very  heart  of] 
livincf  tissui-M.     Indeed,  careful  experimouts  Jiave  satiirf 

that  no  t'lcvnlion  of  leinpemture  taVo^  place  oven  wbe  

luminosity  of  thi-  ;iiiini.ilcuW  is  most  biiUiaut ;  thpre  has  hceS 
no  apparent  iutlueuce  upon  the  most  sensitive  thormooitl^r 
when  plungiHi  into  a  mass  of  thew  forms  all  brightly  himi- 
uoHs,  nresenfcinjr.  indee*!,  Ilie  niaiimuni  of  pboaplioresoentT. 

In  tne  elet-trieal  tisUt-p,  we  know  (bat  there  is  a  sperinl  npp*- 
ratu*  fcir  briu^nni''  into  pl.iy  the  physi^ril  a^ent,   'h-' 
the  I,amp>Tid:c  a  partit-nlar  orj^u  scen-ies  the  nho«j.:    i 
mailer:   Khn-uU^rir    has  di-jii'rilioil   fimilar  lunnnoua  organs  ■ 
riiUochiiris  .lud  'J'haumanli/L^,  and  Meyer  in  I'^i-ro>-omn. 

Notluiij;  nf  the    kill,],   however,  exists  in   ihn  Ophinridjc  "^ 
Annehdes  wbicb  I  have  caivfully  inve^tipatiHl ;  nor  is  it  th.>  ■ 
aswehavesivn.intheNMcliluca^Hoix-lhebvinpoi-j.'Bnbtiii 
rtn.l  what  may  Ih'  fi.rm..d  y.,n  vxf^-U.ur,-  the  viuil  ti^^me,  or*  i 
the  iiiUHcular.  phnliKt's  the  luminoKitT  solely  in  virtue-  of  it>  ' 
lunrtion.  namely,  m  that  of  contmction  ;  and  the  hght  em 
■p}»j«rs  to   be  |»eiteclly  pore  and   independent  of  any  oiiar 
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"Whether  or  not  the  reader  will  be  able  to  share  with  me  the 
api-essions  left  by  those  remarkable  appearances  which  1  have 
■tnessed  and  sought  to  describe,  I  cannot  say,  but  it  appe^-s 
»  me  that  no  physiologist  can  fail  to  regard  with  satisfaction 
■e  circumstance  that  life  performs  the  chief  part  in  one  of  the 
M)Bt  magnificent  phenomena  that  the  eye  of  man  can  contem- 
late,  and  which  has  hitherto  been  usually  attributed  to  the 
fayfiico-chemical  forces. 


UST  OF  PHOSPHORESCENT  ANIMALS  REFERRED  TO  IN 
THE  TEXT. 

No.  1,  U  from  "Todd's  Cycloiwdm"  ;  No.  2,  from  Verhteghe's  article  on 
'  Fbof-phorescence  of  the  Sea  on  the  Coast  in  the  Nei^hbonrhood  of  Ostend." 

t. 

INSECT  A. 

[■iBpjTLs  :  L.  noctihica,  L.  spleiididiilii,  L.  itilica,  L.  isnit*,  L.  phosphoreti, 
L  nitiduU,  L.  Iiicid.-v,  L.  hemiplerH,  L.  jnpomcK. 

Kilter :  E.  noctilucus,  E.  ignitUR,  E.  phoiiphoretis,  E.  lHUi]).idioii,  E.  retro»pi' 
ciens,  R  liiciduhiM,  R  lucernulii,  E.  npccidator,  R  jana-',  E.  pyniphonua, 
E  Itiminosiis,  E,  hiceus,  E.  cxtincta",  R  cuciijus,  R  lucifer. 

BopeittriM  ocellHtii. 

Cbiroscclis  bifeueNtniU. 

Scmlvinu  phosphoriciis. 

Pmsds  splueroccnis. 

Fn^ia  :  F.  Iiitenuirii),  F.  serratji,  F.  pyrrlmrhynciis,  F.  cmidelljtriii. 

^jniik  minor. 

Adieta  gn'llotiilpa  t 

ir. 

MYRIAPODA. 
Mopendr.i  electrioi,  S.  phosphorea,  S.  ninrsitans. 

Johis ( 

CRUSTACEA. 

*Jcer  fiilgen'i,  &c.  (Janinianis  pulex. 

'Wtiniim  opaliniiiu.  Cyditpa  Ttrevicomiii. 

■^^iDcephaliis  uiacrophthiihiiu...  OnLsciu  fiilgens. 

^cyUania  (Bpecies  donbtfiil). 

AXXELWA. 

Nereis  :  N.  phiwplionin-^,  N.  noctilncji,  N.  cirrhigeni,  N.  niiKTouitx. 
?llis  fulgtiran^  Clia'topterujt  per-^amentaceus. 

Tiotocharis  ciritnj;cni.  Liiiubriciis  phosphoreiis. 

'olynoi;  fulgiirans.  Pliioitria  retnsa. 

MOLimCA. 

lelix  noctihica.  I^tllusia  iutevtinalis. 

'Msis  dsctyhu.  Salpa  eonaria,  8.  tileuil. 

^TOaonia  aUanlimiiii,  P.  giganteum. 
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ECniXODBimA  TA . 


A«tCTi*B ? 

Ophitire  Irliichsx,  O.  phoMjthorvA. 

Ai'ALBPUM  (or  Oslnitmta). 
Pleli^  pticsphorm,  P.  nodilnot. 
Oeouiu  BiaBietib*ehii,  0.  pUcata,  O.  hcmlvphetka  (UHUtuaUoh  | 

O.  inicnMoopM,  O.  actntiUDiui. 
Uvroe  ftitgi'ns  B.  rnffsoem 
Cydippo  pileuR. 
Mncitiia  NonregicA. 

POLYPI  (or  CoBlflnMntA). 

Pi'Uiiatula  pbovphorat,  P.  K"*''i  ^-  rnlm,  P.  (iq;i>iitu. 

Vcrrtillmii f  Svitiibiw ( 

Goi|;oiiiii 7  AIcToni*  — ^^  I 

IXFUaORlA. 
Oratiura  tripos,  C.  fiuni*. 
Pcriditicfiiii  MicIuL-lift,  P.  aamumUiin,  P.  fiim. 
PriirM^itruin  micons. 
ijUrnlor  - — ■ —  i 


TEANSLATOIVS  NOTES, 

KoTE  I.— Tlie  following  in  o  ^horl  nb«lnu)t  of  ProfcssoT  EcrUi 
fntioni  on  Uir  NiiMtiv  of  Uic  l/»muu>\attiyiut»oftht  C/owsirf>fm.{£aiii 
(iritli  t'i>iiimeiit«  on  tlii-ir  Iwariiii;"  in  f»K*r>l  Utllir  wilijcol  iimf or coaJ"ifl< 
vlikli  wt>rr  tniin^lulr^  liy  iUp  wriUr,  hikI  )Milfli>'1ir>l  in  rrleKwo  hi  tbc 
Bfipicitl  .ronninl"  for  I8-Its  p.  Kid. 

LdtDpirris  po«:<WM<n.  upon  curtain  riof^  of  Ibi  hody,  n  dnnUe  « 
]lntl«iioil  |nti>iitinu  platm,  apfmriiig  whit*^  lo  IIm-  nak^'d  oy^,  UmI  X^ 
Ih*  grp.itei"!  lunoitiil  i>f  liiiiiinowly  when  virwwi  frmn  almve.  ThnM 
t:oii!i'u>t  'A  nil  "  invwtiiig  iiM-mbmiw,"  imrfrvin;;  a  "  prnvnchynui"  ( 
Fohrtance)  "  finiiiJiWfd  of  ulU,  IrtKlme"  {ix.  radpirjlory  tuba'', "  nud 
Thr  crIL')  which  coiiHtitiito  thr  itiU'nuU  fmhiitann<  tif  Ihi-Rf  nrgam  are 
kind*,  raited  liT  K.illiVpr  "iiidp"  luid  "irhfW;"  thtir  stnictnrt  is  D 
ilvmrribM  by  tiiiu,  also  thi>  l.mrh»3i>  nod  uervn;,  nf  which  he  IwA  tarri 
lovnvl  thi^  nuiuficntiDDfl. 

Wo  iiiHf  »t  once  here  fiUit<>,  llut  if  KifllikeFa  oWrvalioiu  iii  Uus 
be  nocumti?  (and  he  is  h  carelhl  ajkI  reliable  oleervpr%  Uie  luiuiuoei^ 
be  th^  n-!inlt  or  comhiulvm,  nni-  morr  thitn  in  X<>ciilncA,  for  !t  pnM 
ihc  rery  ilFpllM  of  tlie  vita!  nryniiiMii,  siiMonH><t  <i"-licnU'  n^pimUirJ 
"  foniiin^  (he  iitost  nbimdant  nml  cltynnt  RUDiliratiniK  ntnnii;;  tlu' 
"  Now"  {ibf  ohaVTWt  runtiiiiim),  ••  the  proper  fnmitunu  au'ntf<ui(v  iWa 
wA  in  Uw  «Ail4  celU,"  but  in  the  ^'paii"  u»»,  "  m  nwj  Tw  iwidily 
cEract  obaervation  of  the  Inmiuons  orgnw  nnder  the  mtcRMoopp 
when  the  light  of  th<>  Limp  »  ^hiit  off." 
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Hh*  contt'tita  or  these  cellt,  lio  •>▼■>  "an  albuminotu  f  thvy  do  not  con- 
"phgqtbontt,"  u  vu  tiUtcd  by  Lcydig,  aDoUur  observvr,  but  n  urict 
Id  ak,  pnAnbly  amte  of  unraonio.  This  liitLer  diaoorerj  Krellikor  pui  14 
)  itridnt  ebemiaU  1«>U.  ulwup  with  ourrapondiiig  itcnlb ;  ood,  on  Ihe 
lar  haad,  he  tatiaflcd  hinuclf^  by  Uu>  eiaplojment  of  other  itt.\&,  tliat  iio 

plv>rT»  van  pmtont. 

K»IUk«r  beli«T«i  the  Imuioonly  of  lliv  glow-wonii  to  be  ilependciit  on  the 
ortlw  !U1UIU^  but  not  (lu  1H<  C^iiutrcfhffoi  R!|;iknl»  tluit  of  NoctUiica,  tliu 
inr  Anndidn,  &r.)  to  lie  nt  all  iiifliienc-Ml   by  inoTemente.    He  «ytt, 
Itti>n  in  thr  iit};hMiiiii*.  iii<livi<IiiiUii  nmy  Ix-  mitii^Oil  jXTfAiminf;  the  luiMt 
ft  iiieDtd,  aud  yd  showing  tio  1nii)iitu<iity  M'lial^Tor." 

I    ■  iln>  cflifi't'xif  viiriutiairntAiiU' — iiuMuimail, i-ln-triaii, tbLTiiinl,imd 

knioi;  indeed,  rmin  tbe  nccoant  uhich  lie-  (^tcs  uf  hia  varioiiii  fxpen- 
W»,  he  MWiw  to  luvc  Lit'nlLil  the  ttluw-ftunii  much  in  the  maw  mnnner  aa 
I  Qutirfagm  tested  the  liiminnaity  nf  bin  little  IVolQMan*,  And  hit*  oon- 
■Mfu  aiT  **  that  thfi  biininfiuji  <irfi;niui  kk  a  ii/m>iM  ojijKira/tu  whose  oearvat 
llomaeii  tnnr  tw  M>ii}(bt  iti  tlu-  cInHrictI  nTv»it>"  (of  nshe*,  xtich  m  Mir  Etoc- 
ol  Eel,  OgnviiKifHi,  &cj 

*  AQ  »KdtaitU  or  the  nm-n  excite  (he  Inniiii'wtty,  find  Uw  agmtfl  -which 
BDdlitr  thr  nriToiii  riuirl!<iiV4  arl  injurioiuly  In  lhi«  cjwc  lUao.  My  cxperi- 
Bit*  irliolly  Miliverl  the  theoiy  hitherto  nirrent,  wliieh  ftssnniM  the  existr 
Hirf  n  Inininniin  hintt^jil  fcccri'lod  itnd  dcposite>!  in  the  or^iu,  a  M>rt  oT 
n]JionbL,  whieh  on  the  niMilion  of  (ixyt,f  ii  llin>iigh  tlii>  r<>«iiir»t*»r3'  uihtiv 
niU  liwuuiBi  oxydiied.  and  c<miC(iiicDtIy  luininous" 

Alter  thawing  that  the  \r^\»,  n]ip1ietl  by  him  prove  thnt  no  mirh  inilixtAnoo 
t  hr  |ir»eul.  hi*  raiicliidr^  l;y  statins  thnt  "  the  light  ia  produce<l  under  liie 
Kmmc  of  thv  n"r^ou«  «yN<<>i)i,  iiwd  in  all  cnMH  i<  ui»int»ined  only  for  mch  a 
IW,  vheiher  bui;*  •»  nh'irl,  t\>-  ih'.'  ncrvi>,  «tltn»1nt<'d  by  thr  will  or  otliet^ 
K,  act.  n|H>ii  tlt>>  ufjf.iti))." 

IV  Tvnder  irill  |M>n-rH-ef  tticrffnrc,  tbit  nlthoitjrti   tliw  account  of  the 

■Ahmh  organs  in  In-wcu  (ha  fur  at  loiut  a»  Ihe  •^Inw-wttmi  b  CAncemod}  tn 

IWinnoc  wilJi  Uk' tlioory  i»diipt<'<)  by  miTiiblc  roiitrilnitvr  ri'gnrdintc  thitt 

b  of  nniiDnI<s  yet  it  in  ronlimiatoiy  of  hin  romHnoions  that  phnephorewcnre, 

r<'^-tly  ^peakiiiv.  "  aiiiiiuil  luinmouitniMi,'*  ia  the  r^nlt  of  viuil  and 

P'  ;il  nclioB,  And,  inorcorer,  the  iiivrati^liono  of  these  two  u«|uirt-rt 

i<  Kie  of  our  readeni,M  they  have  done  tti  lu,  tlif  pruliability 

V.  '.oil  oljM-fved  by  the  one  in  the  Annelidnannd  in  NoctiliKn, 

[i  !i.  I  Iti  I.u!i]iyri«,  loST  !«•  i.r  n  liUc  uatnrf.     That  in  to  say,  it  b 

III  il.     I,  ,  „■■>  of  probability  tlml  Wlh   may  rt»nlt  fmin,  or  be 

peneed  bv  m  n   i;     n.  ;!  .ri,  utul  that  the  '' t^eiuliUutionx"  »o  Kftiitifully 

tibed  ty  Al,  Qti;.;;>!tli;^>n  luay  huvu  takiii  thrir  imiuvc  alont:  t'>^  mdor 

hfii  Ia  AD  Iiuiniry  i>f  trn'»t  iiu|>ortaTice  to  phy»iiolo)^stA,  tfi<c  if  !(  run  \* 
hli'dirvl  llial  himinixiity  U  inviiriiiblv  relitixl  U>  iiirrrtiw  action  (when 
n  i»  no  i«<>rci'p;ible  ac^roiion  ofijhosphnmiwnt  tnattvrl,  it  will  Dwww*rily 
irur  ikit  Nortilucn.  and  pn>lmbly  ;il]  \\\ii  lowest  forms  of  animal  lifw  in 
ch  no  riervfiiH  ^pilem  h.i:i  yet  beeu  tmced,  potwvw  at  Inwl  the  nidiim-ntji 
ffitf ;  and  Ibin  i«  rtiidcred  utill  mort  probable  in  CfWiwKpieiicc  of  tlw  difftw^-d 
iprra^Iiii^  charactiT  of  iImj  iuminwify  in  thp  lowwt  fonna,  na  lu  Koctiluw 


298  POFDLAB   SCIENCE  BETIEW. 

when  compared  irith  the  Aunelides :  for  in  the  foniier  it  Ls  nittara]  that  vhm 
no  other  oi^ns  are  as  yet  differentiated,  that  h,  tnmsfoiined  or  developed 
from  what  luay  be  termed  the  crude  material  (cwrcode),  the  nerve  stibiitaDtf 
should  also  be  diffused  and  without  definite  fomi. 

We  rocominend  this  interesting  inquiiy  to  the  attention  of  our  readei^ 
Note  II. — To  such  of  our  readers  as  are  desirous  of  entering  more  fiiDj 
into  this  subject,  we  recommend  the  carefu)  peni»i],  not  only  of  the  fore;EMi^ 
observations  by  Ktelliker,  but  of  Mr.  Brightwell's  Pajjer  on  the  "Sub- 
division of  Noctiluca"  (Micros.  Jour.,  18&7,  p.  185),  beautifully  iUtistrsled 
by  Tuffen  West 


DESCRIPTION  OF  PLATE. 

Fig  1.  Noctilnca,  as  couimouly  obsen-ed  ;  enlarged  and  seen  by  trsnspdmil 
illiuuination.  a.  Motile  appendage  ;  b.  nii).sB  of  granular  sulKlaD» 
closing  the  orifice  of  the  general  cavity,  itiid  from  which  the  Mutodic 
extemiions  are  seen  to  radiate. 

Fig.  2.  Enlarged  Noctiluca  seen  in  darkness,  a.  Phosphorescent  in  pait>); 
(.  photiphorescent  throughout  its  substance ;  c  phosphoreiicent  por- 
tiou  of  a  Noctiluca,  seen  with  an  enlai^gemeiit  of  240  diameteiu 

Fig.  3.  Portion  of  the  sarcodic  sutwtaucc  of  Noctiluca  exhibited  transpurallT, 
and  cnUti^ed  15<)  diameters,  a.  Large  vacuole  inclosing  poitickj 
of  green  matter,  and  of  cannine,  swallowed  ))y  the  animxknlci 
h.  smaller  vacuoles  containing  Iii|nid  only ;  c.  pnrts  of  sarcode  cod- 
t;iining  VHCuolea  thiit  have  colhipscd— this  portion  of  the  Wjis 
aiu(t.'ba-like  (constantly  chau^jnir  it^  fonn) ;  rf,  rf,  d,  d,  cxtcnsiotti  of 
the  uarcodic  masM,  aUo  ■variable  in  their  character. 
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TUB  SUN  AMP  .SOLAll  I'UKNOMKNA.* 

BY   JAMES    IlkKL'N,    r.tt.&.S. 


^TJHIKG  ihv  past  year  tlio  Sun  lias  bct-n  in  hii  i-xtraonli- 

iinry  »lutt>  of  pvi-tiirlialion^  aiitl  iL  need  tM-arvvly  hv  ntldeil 

tlutt  tbosc  tibscn'cra  wlui  Inki-  nii  interest  in   folnr  phcnomeoa 

liiivt*  bei'ii  ill  a  cuiTt)«|i(>ii(ling  ik'grti.'  of  cxtitfiiienl.     Thy  eur- 

k-Jkco  of  llii-  ^n-tit  n-iitnil  hiiiiiimn'  liiif<  broken  out  iiilo  ainTHp- 

Lticm  of  tinrk  fipot»,  nud  t)iL-  lclc-->ct>pc  umi  ^-unxly  be  poiutud 

powjuxltj  il  for  a  iDouutiL  witbout  our  pL-ixt* iviiig  tiuvt-riil  clusteiK 

Iitf  IIio*-e  irrt-j^iibir  and  Hhrnige-Iiioking  blult-Iu'H  «bii*b  ilini  its 

lotlitTWisc  j^lowin^  orb.     Ku  iiIhiiii,  liuwi'wr,  is  L-ivfitc<l  junoiig 

^•"IroiiHintTS    liy  the    iiutisual    uujiiber   of  tlioso    i-pffks;  (beir 

I  retiini  in  wnch  pimty  is  piiruly  pt-nnilicul,  innl  it  is  nut  in  tlie 

It  (.•xp(T*(c<l  thilt  thvy  "ill  f^u  m\  iiicreasiiig  iiulefinitely,  but 

itbcr  ibut   (licy  nill  gruiluulty  diiuinii^b  iu  dinieiit^it^'Uii  iw  iruU 

»  in  nunibcrH  durinj,' the  next  livcj'ears;  agnin,   howeviT,  at 

Ibu    tuiiw.-  of  tbis  inlcnul,   to  ns:<jniini'iifii  tliu  i*}elc*  of  tbeir 

Iwonled  upjitaniui'*'  in  mon;  tonsidoritbli-  ^iinip.-!.     It  is  not  in 

llif  loasl  feaittl  ibut  Ibu  hiuiV  tij;bl  will  l>u  ^ibbciind  or  il-s  litiit 

.■t^HctiL'il  by  tboKe  inutL'H  wbieb  iiii* coitiniiiiglcil  with  it^  be-uiiuj 

it  will  Kttll  p;crminnle,  noiirirJi,  and  ripen    fruit  and  Howcr, — 

ttill    pivducf   mitt    and  wliirlwiiul, — still  punl'y   and  riTivify 

*ur      ittinospbrrii    by    lijjbtliig, — still    j^o    on    ollWtlin^    Uiokb 

('hiui)^;s  (in    Inntl  imd  wntiT  wlilt-li   remU-r  our  ijldtio 

■     ■.:.     Liigiangu  bits  proved  niid  forotold  tlio  iiivurijtiiility 

bl»*'  tho  ^L'«so^t^  on  tlio  eartli.      I'ltpially  sntiHlitnl  iiri*  olim-rvers 

l.notwilbMsindin^'  llio  conliuiiul  rbmigL'is  on  kx  »urtucu,  tbejr 

~  sec  for  tif'vn  yet  to  coino  the  snn's  light  retlt'cted  froin 

itBnL>t  and  tutellitv  during  tho  iii^ht  in  tlio  miiui;  di*^frcf^  as 

ibe}'  tW    il-S  f>i.iy  gtuw  front  bill  uinl  ddo  during  ibe  day.      Its 

rii^it,   ]tii>-'-in;f  tliroti^b   ."bowers  of  ieo-cTVstal.'i  iu   the  di^Loul 

[Miiiiini-r  iiliii(>.->pbere,  willcuniinne  to  prtulucc  Ihoae  wbiU'eircU'S 

[(or  baloH,  as  tiiey  aiv  teriited)  visibloat  times  rwund  il.-*  luminous 

dijic;  by  luemiii  of  the  sprinkled  wiitw-di-ops  it  will  hlill  paint 

in  I'olonnt  of  uiie(|Uiilled  splendour  the  bnlliMnl  rainbi.>w-.  wliieli, 

,l\kf  lii'po,  umy  re^t  upnii  Ibo  dflrkr^t  and  niiwl  Monibn- cloud 

jiti  tlu^  heiivetu..    'J'hc  n^^y  fingfr»  of  Mum  fball  altll  o|it'a  the 

WiUj  rIi  iKtAuiit  vf  til*  EcJi]M>  uf  tbv  Bnn  in  l&Wi,  <»  m^u  liy  tbe 
IF  in  ^niiL 
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ciirtainn  of  the  Kast,  and  tiio  ci-muon  suu^ct  ulsll  insku  iU 
oppcnrance,  whilst-  lioth  will    nrcsorvo  llioir  nsnal  ti»In  u  if 
this  viiili'iit  ;ifjitaii(ni  |imc(!0(lcu  not  ou  th**  surface  of  the  tniB. 
The*M^V^V«  of  Uio  sun's  weiffht  ami  tlistancu  and  -dzenii 
80  well  known,  that  it  may  lien?  np|jear  unt  of  place  to  rf.>peit1 
those  data.    As  on  illuAt-ratioiij  Iidwevcr,  of  iIa  orerwheJnuti; 
size,  we  may  atat<',  that  if  all  thi'  nlitnrts  of  the  s}''-*  ■ 
rolled  up  into  one  mighty  IjiJlj  Htill,  however,  this  won 

more  pisin.V  in  comparison  wilh  the  vast  jrlobe  nf  \h<—  ■ 
fbifh  would  till  a  spnce  wine  mix   hnndred   fimos  larger  :; 
this  grpat  collection  of  matter.     If  the  heavy  rocln  and  minenli 
of  the  interior  planetfl  were  niaradamizod  and  mixed  npirithi 
Uic  clay  and  «and  nnd  water  of  the  exterinr  ones,  itwoiJdbe 
found  that,  light  na  are  the  inatorinl!!  of  which  the  rnin  is  con. 
pose<l>  its   mnss   would  ontwcigh  not  loss  than  73S  of  Bieiii 
nctitioiiH  gl'-ilx-9  piled  np  in  the  oppo«ito  ncale.     ItwouMtab' 
more  than  :ijO,000   {globes  like  oni-  eai-th  to  weitfli  itditirn.: 
The  oeean  of  fire  which   wnn-onnds  it  is  more  than  20,(KW 
times  greniiT  than  the  surface  of  lliu  raclfie  Ocean,  and  muff 
than  12,000  (imea  greater  than  the  area  of  tlie  whole  cwtli.  I 
Tho  domain  over  which  it  preHides  wonld  be  consiiliTcd  nur- 
j-eilonsly  j^-nl  were  we  ignoiuiit  of  the  voKtucss  of  lh(!  slany 
?s,  or  of  thf  innnit<'  nnmhcr  ruid  distanera  of  those  lumin- 
objects  of  which  the  i-nn  in  nil  its  gloiy  reproM^nts  bat* 
Buigle  ontt.     Jn  Dumpnrtflon  with  thone  flpaccn,  wliich  a  tit  of 
light  takes  years  to  tmvcr^e,  how  small  is  onr  distance  of  ninety* 
live  niilli'ms  of  milein  from   tho  LX-ntral  Iwxly, —  how  sinall  t-ven 
the  dl'^lJiiH'e  of  the  cxterlrir  planet  Neptnne,   when,  rcprc^enl- 
iug  the  vast  dimension;*  of  the  sun  by  a  bfill  only  two  feetiii 
dinmeter,  ami  presemng  the  same  scale  throughont,  wo  rIiouU 
have  Neptune  Jiliont  the  mzc  of  a  plam  at  a  di-stoncc  nf  a  mile 
and  a  {joarter  from  tho  holly  touihI  which  it  revolves  ! 

In  the  tL'lesc'ipic  aspects  of  the  other  pianola  we  penNiv 
many  striking  sinnliiritieR  with  the  cenuomy  of  onr  own  i^Ii'lir: 
monnt)iin>'  on  Mot-cury  nnd  Venuo,  snows  citi  Mar.^,  tnidc-^'iu'l^ 
on  Jupiter  and  Kotuni ;  the  ohenmtiouf!  of  day  and  night,  and 
many  ftigna  of  the  cxistenco  of  atnioRphcrc,  on  alt  the  plancU. 
They  are  illumined  by  the  same  light,  warmed  by  the  sane 
Iipat,  and  pursne  their conrwn  around  ihe  wane  (ixed  rtar  taHue 
earth.  But  another  world  opens  when  the  attention  is  dir(*ct«d 
towards  the  Hun.  The  bine  and  Iim]>id  ntmosphert)  of  dio 
earth  bears  no  analogy  with  the  denso  ond  fiery  cniflt  whif" 
smronndH  tho  solar  orb.  Immense  opeuingi",  more  like 
bursting  forth  of  a  volcano,  where  the  lava  is  thrown  a^ide  ii 
torrenta  and  tho  whole  surface  is  a  sen  of  liquid  and  •*pcthiii( 
txGf  liave  no  similarity  with  the  feuthcry  utuudii  or  dniliag 
mofieea  of  Kgfat  vapouT  viVicb  &?«  seen  \&  U\e  atmoHpherv 
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[tiie  oth(^  bodiea  of  the  »y«t<«n.  Imagine  a  degree  of  lieat  Bome 
Ibri'u  btuidi-ecj  tlit.>tiKtui4l  tinii?s  greater  tlnan  that  wlucb  exists  on 
Ihc  nu-th,  aiul  which  woiihl  tnm  our  purest  tnotols  into  iiuncs. 
"Jo  ood  of  wild  conjeetureH  nr  pmnd  conceptions  can  be  made 

fin  connection  with  the  soi'ntTy  of  iJiis  new  world. 

What  w.^IHl^•^,  Own,  if  fli'Urt  iiij«I  rrj^ons  liorc 
BixMkthc  fiirtli  clivir  |mn>,(iml  livi-nt  nm 
Polulili*  fp>M,  wlirti  wiUi  iiin?  virtuiiti*  tAiieh 
Til'  i»n-ii-«licin!<^  Sim,  rrcmi  a»  <•»  fur  r<>iiioU>t 
Prwliiirvft,  n-illi  (virrttrial  htinioiir  mixrj, 
Ileiv  in  t1«-  lUrk  so  iiinny  (irrcinns  tliin;:* 
Of  oloiire  (!l«ri<nift  nM  «^iwt»  BO  rarr. 

It  must  not  he  rorgotteit,  however,  that  the  principnl  error 
'  those  who  stnrt  theorifs  on  Uie  li^ht  and  Iieat  of  the  aun,^ 
rho  would  rcduct-  tho*r  clpnmnt*!  to  material  foel  and  agency, 
-has  liem  in  tht-ir  wip  posit  inn  thnt  the  snn  and  planets — tho 
idunor  and  the  riTinicnt.H — are  hodion  of  a  flimilnr  nature,  and 
liliat  tlio  Mtmo  I'onditionH  arc  ^nemt  thiitii^hniir  the  syntem, 
^whether  it  Ik*  Ht«r  <>r  ptanirt,  isatt'llite  or  tronict. 

Thnne  who  have  looked  at  the  sun  with  »  iL>k-)w?(»|>o  of  ercn 
lodemto  power,  have  of  course  observed  the  dark  Bpota  on  its 
diNC.  niev  have  seen  them  of  ewry  conceirablo  sine  and  fonn, 
ind  it  vet-)'  wldoni  hupputiH  thnt  they  have  any  np[>earance 
U>f  regiilarily  further  than  that,  thry  arc  commonly  a])nn«i- 
utiAtcly  cirrulnr.  ThrMo  Fpotfl  are  jiiirronndod  by  a  hghter 
ihade,  which  is  mosily  nf  the  winie  form  us  the  ecnlral  speck, 
nnd  which  Hpema  hke  a  fringe  of  le-SH-deiiec  material,  parting 
ivhmplly  fi-nni  (he  nmri*  nlwciirc  kfrnel  which  it.  inehines. 
'JTii-*  inlonm.'diatc  "liady  d-H's  nr>t  mix  with  thp  ik-uscly  block 
uncli'iii,  at  the  «unu*  lirne  it  it»  dUtinrtly  wpnni.t<"  fnun  the 
ilhmiinated  TOrific*>  of  the  pnn.  'ITiis  i«  moHt  strict Ij- true  in 
'orery  imrtonoe;  tiie  nm'tniM  or  spot  proper  in  of  one  tint,  and 
'that  a  very  irtenw  black;  the  ttfinvrnt-ru,  or  fringe,  nf  an 
equally  cou^tanl  tlmngh  niiich  rnihlor  degree  of  nhiidi:- — a  sort  of 
half-uioiirning;  wliilxt  tlu-  brilliant  Instro  of  tho  solnr  suHroj 
mnkfi  n  tliini  t,iut.  'riirro  aw  thns  thrfe  distinct  and  sharnly- 
dfliucd  gnidefl,  and  tliexe  fiict^  must  be  »*trlctlv  borno  in  nitnd  hy 
bU  tJioae  who  would  endeavour  to  explain  tho  physical  eunstitut  ion 
of  the  snn.  SirW.  Herscbe)  nccountin!  for  it  in  this  manner: 
'Hie  mitcr  luminous  Mirfoi'o  «'hich  it  blindt-  us  to  look  at  he 
conoidcn-*!  i-;  fvinip'v-'^'d  of  n  firn*  and  rloudv  matfrr  supported 
\i\  ft  It  n!    Mii'dliim  tiiuiilHr  (n  our  nlnio«|>InTi'.      When 

tor  briL:  '^pc,  either  fnun  votcnnic  dihturlmnec  oi'  othtT 

nf(itation  within,  or  from  currentfl  from  withuut,  ir  bmken,  wo 
pwceive  the  upper  jiortion  of  tho  inner  atmosphere  ilhtminnted 
oy  the  light  wnich    it   receives  from  bIkivp,  nnd  at  the  same 
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cimswe  Rec  tlirongh  the  opening  tht*  daHEtHxlyof  tbesnnitM 
'Vhotv  can  be  ao  doubt  bnl  tliat  llie  ajtotfi  art*  pit*  tv  h'At^s-pt 
(luully  sliulviiig  down  into  llie  suu'h  IkhJv.  This  cnn  bo  iniuii 
dtAt«<Iy  5tecn  by  following  any  wnll-iiclined  and  roninl  xjitii  Hsili 
carried  across  the  disc  by  the  hun's  rctation  i)n  i(K  ;i.\i*  (in  "I'l 
dnys) ;  but  ihc  aljovo  esnlanrtlinn  is,  iil'lt-rull,  <juIv  u  ci-ujiiiiin 
though  ll»f.  mo^t  pinusililo  wliiili  has  l>cfU  bmacbi'd  on  til 
subject.  iSerchi  luis  nica-surctl  thu  di-pLli  oP  tho^  vri-|l»,  am 
Ibumi  tht-ni  to  br  about  ont'-lhinl  of  thi>  diiunolf'J*  of  tlw  twlhi 
or  about  iftit-'U  miles  in  profundity.  After  an  ntt^-ntire  ^tud 
of  (ho  spots.  Hip  John  Ilerschi-I  says : — "  The  idea  fonvyjiJ  i 
mort'  that  of  the  Kiici;csai%'c  wilhilriiwul  of  w'tU — the  partil 
rvnutval  (if  i)i.>(iiii(o  films — than  llm  iiu-lting  hwh^  <>f  a  nuNl.ci 
thf  Mintiiitl  iJihiti'Mi  nf  gHXL'imH  ineiliH.  VibiiN  nf  imiiiiitciUi 
liijnids  liHving  a  certain  i-uhcsiun,  HoHting  on  a  djirk  «r  iranifB 
rent  ocean  and  liable  to  temporaiy  reniovid  by  windx,  Wixtli 
rnthcr  Bccni  suggested  by  the  gL-ncml  tenor  of  tlie  nppearnnn'si 
though  they  nre  far  from  being  wholly  exphcnble  by  this  rw* 
caption,  at  lejist  if  any  c^jn^iderablt  degree  of  U'susjittrwifj  h 
iilluwed  (o  thu  Iunii]iou!<  matter." 

But  having  gazed,  to  hi.s  heart's  content^  ot  the  nutlui  aii4 
penumbra.',  tiio  t)b!ier\'t'r  will,  no  dunbt,  scratiuixo  ihc  itnwiii' 
lug  portioD  of  the  sun — the  luminons  sur-tiuv,  with  inncl 
iutcre»t.  ITere,  again,  new  variations  of  light  and  xhadtf  iiud 
his  giux*.  Ia'I  him  lirtit  taku  tht:  tvliok-  .surface  of  Uit*  r^uii  iii( 
view  ;  lit'  will  at.  once  obsciTe  that  at  the  t^ges  tlin  li^ 
Itecomes  gnuhially  dimmer,  and  that  tlie  c.mli-ast  belWLtrD  til 
ceuti-u  und  (htf  margins  ts  wry  gitvit  in  ttiis  n'8t)ec;t.  Jly  plvcin^ 
a  sheet  of  pnper  (instead  of  the  eye)  a  short  aistnnoe  fpum  thl 
cye-ptcco  of  the  l4.'lesco(>e,  when  an  image  of  the  whole  aur 
of  the  snn  is  obliiined,  tUiK  diU'erencu  of  luminosity  is  tmne' 
dialely  perceived.  It  is  iirgui'H  from  this,  that  there  is  «l 
atnio'^pheix*  extending  cjiLsiderably  tx-yond  tho  appaivnl  taH 
face  of  the  enn,  inipurfei'lly  franepaix'Ul,  wliieh  prevent.^  ll " 
solar  light,  from  coming  to  as  with  the  same  intensity  whil 
travei'i'ing  greut  tliicknes!<es  and  dilTcn^iit  strata  of  air,  vriti 
tlnit  wliere  it  piiHse»  in  a  simple  and  dini't  line,  tut  thrungli  i<i 
LXenith,  or  the  centix-  of  the  sun.  ^Vith  Uiis  luuiinons  Mirliiif 
fihe  .sun  no  other  light  can  wHupcle.  'Hiu  mof  r  bi-ilbant  artitiiii 
flame  appears  as  a  patch  of  smoke  on  the  disc  of  the  orh 
day.  It  IiuM  been  found  thnl  thu  brilliant  light  given  forth  1 
the  Udl  of  igniUil  (|niekliiiip  (invtmted  by  IjicnI..  DnnnmoTH 
is  only  ecpnd  the  one  1  UJth  part  of  the  light  at  the  Mirfaer  of  t] 
Bun.  M.  Kntieanit  hus,  Iiowever.  by  piibsing  the  current  of  tl 
voltau- pile  tlinnigli  certain  imuils,  touiid  in  the  eloelric  li^ 
pi)din^Klj  when  ileconiposcil  by  the  pHsm,  brilliant  ban^ 
superior  in  bfigUlnestt  lu  V\x«  uon«*\»«u^a«j  \vmx^  C«     '  * 
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tlio  rays  at  the  turn.     Scrutiniziat;  thw  luminona  anriace 

ith  tijrh  powers,  ive  farthei-  perceive  lliat  tlio  tight  is  nab 

liluni),  l*iit  thnl  it  itt  cuvercd  willi  bright  |H>iiit8,  giviufr  it  a 

itttus  np|iriinini'o,  wIml-Ii  llll^t  Ikh^ii  ;i])t1y  coitiparcd  tn  tlie  skin 

onttiffv.     At  the  ln«t  rneetiiig'  of  llu'  H<<j'al  AstnuKimiciil 

rttityj  K  |)lii>lo;;riijiii,  taken  Ity  )lr.  I)e  hi  Km-,  itus  fxliiijilfd, 

jch  repn'ienU-'d  this  mu^h  Kupfiirc  with  the  KTeatcst  acciiraev, 

ich  more  (H-rfwily  thau  t'oulJ  he  in^sKible  iu  anv  eiiiirmviug-. 

su  brigbt  s|H>ckt4  very    fre^iieutly  uttaiii  to   itiueL  j^reakT 

letifiiuii^,  and  are  nflcn  vi^JVilo,  pnrtinilnrlr  itt:  the  murfrius  of 

Min,  umier  the  Turin  of  lonji  sei-pentine  luul  Inight  hlinl^jn*, 

iK'h  mure  hiHlifiuH  than  the  oixliiiarj-  .siirCiu'e  «ii'  the  siiii,  how- 

TvT  hn^ht  thjiL  timy  he.     All   the>ie  are  »--i  rhnngojihti^  a>t  the 

'lltiwe  bright  atrettks  (or  /iii-uJif)  are  proved  to  be  con- 

lerahly  eh'viitiil  liktve  the   surface   of  the   sun.     TIiuh  wo 

thHt  if  the  sun  exeivises  great  inllueiice  on  the  siirfa(\»  of 

oar  t;h)hi.',  it  must  Im?  iieknmviedf^d  tliat  its  uwu  atmusuhvre  is 

efpinlly  ihslurhed,    thuu^'h    the  enu^*ei    iif  tho?^e    chauge^    iiru 

'        ■■<:|)liciihle.     'J'he  Hpols  and  hri^fht  streaki*  are  conlinnally 

.-ii-iu;^  uiid  disappenruii;,  varying  in  fonu  and  siM.  brujik- 

up  or  ccJlapsiuE^   eveiy  hour.     Soinetitnes  they  take  the 

nf  »  whirlpoul,  and  even  seem  to  have  a  Sf>rt  of  spiral 

rotatory  motion.      Anv  nhserrer,  ivilli  a  fair  leI(?Hf*>|>e,  is 

jle  t»i  |H'ri;4*ive  all   lliose  pheimmena ;  and  in  no  olliei-  .'>ul>- 

ict  uf  pniclieal  iiHlrniiouiy  1.1  the  aid  of  the  umaleur  »o  m^rul 

In  Heterminin^  the  poi^itinivi  and  nnniial  number  of  the  sjxiN. 

To  aiKitlier  i)hje.'t  connl^intly  ace-tmpiinyinjf  the  sun,   but  best 

.■<een   in  uur  bitiludeH  duriuf^  the  .^prin|;  evoninfi^  or  autunm 

iiiiin>,r-i,  the  sei-viw*  of  the  amateur  a«!  very  vuluahle.      Wo 

!■•  U'  the  cone  of  fiiiut  hjjht  «iH'n  aller  Hnn-'4et  or  befure  sun- 

'    tlie   eeliplic,    aiul   wlii<-U    ha-^    hen<*e    ubtaiuc<l  thu 

»  nf  the  zixiijural  hght.     Uumhohlt   has  (icarchod  in 

^-un  for  any  alhi^ion  to  it  previous  to  tJtst  of  Childrey,  Ui  l4iOI ; 
Iml  nn  aihiiinn'  of  Shakiipenre  mii;ht,  perliup^,  thiuk  ihat  this 
phenonu^nuii  wtcs  de«cril>ed  in  the  lines, — 

"  Yim  Utfht  U  ant  tbiyli^^ltt.  I  know  it,  I : 
U  M  miiu  t'ulo't  fhiH  tin  ttin  crhitle*'  ^. 

in  cimlratlisliuelinn  t'»  the  hreiikiiig  btfht  of  mom.  Thokwn 
vyo  iif  M.  tiohl^eliinidt  wan  aiile  tt>  (letect,  nt  Ihi-  list  appear- 
'mrf,  n  faint  ufltthoiit  from  fiii.i  TUVRterioufl  Uifht,  and  which  wa^ 

■  I  .i^-i-d  ini  tlu'  sauic  iii^d  at  a  ihilen-nt  jinrt  "(  the  world. 
■f't  Ml  "  -wed  with  (^hai-p  vision,  the  systeniatie  tibKn-valinn 
I'f  il.'  i-.n  and  flinieu!*iou«  of  tbiHiibi<.x't  irouhl  be  a  matter 

■  I  MKieh  value.  {4Seo  the  nerninuutiyiii};  euj^vio^  of  a  large 
ijKii.  and  the /(N'fiAc  \-i«ible  in  Kehniary.) 

One  of  the  liHixabelhau  UmiuBtiHt-*  wys,  "Bettor  to  bless 
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tho  son  tliuu  (jUtfsliuu  why  he  Hhmc>i)."  Notwicbaiaii<img  tim, 
how  inuuy  conjecturos  havo  boou  turmc*.!  on  this  sDbjoct  I  Oiir 
fomrathors,  who  wero  ignoiimt.  vf  tho  voltaio  pile  and  oloctiidtj, 
aCtriltutcti  tho  lif^ht  aiid  hoat  uf  tho  Kun  to  uial<'rud  tin?.  SUj 
thert*  nut  bo  other  ag<;ucieH  iiiiknown  to  ut  nhicli  MrniiM  cxpUio 
tho  iiK-aiidoMceuce  uf  thu  huuV  Au  eutiiiniit  authority,  whtbt 
fsvioarin^  tho  idea  of  a  porpotmil  doctric  diuchar^c,  frimUj 
coiif«8S0»  tiutt  every  duK'ovory  of  this  kiad  setMus  "  to  removi 
further  iho  prospoot  of  probable  oxplanaiiuii."  In  addition  tA 
the  energetic  iictloti  of  tho  correnU  of  the  gulvmiic  pile,  otlit? 
remarkable  ideii^i  havu  boua  started.  It  has  been  deinonstnlnl 
by  Thompson  ami  W»tIn_TStoti  Mint  if  five  ponnda  of  cosmicnJ 
maltei'  wer-e  Ut  fkll  uu  enclt  mjiku-o  foot  of  the  )K>ltir  Hurface,  aitil 
the  body  was  goinj^  at  tho  mto  of  yOO  miles  per  aocond,  tb( 
^0  boat  and  light  resulting  from  the  shock  would  bo  saffiaal 
to  account  for  that  aclmdly  t'xietiuj^  ou  the  &uu.  'Vhvae  fallng 
bodiei)  muHt  be  Benrchcd  for  in  thv.  shooting  stjirn,  and  probaUjf 
in  the  zodiacal  light.  Messrs.  Civmnift-iii  and  Jlodgwon  lam 
wituossinl  a  pheiiouieuou  whicli  luvoiirs  tbiii  cot^jcctuna  (a  par* 
tion  of  tliu  .sul&r  Hurfuco  blaxiiif^  Kiidilunly  for  an  iutcrral  of . 
about  ton  minuteo),  yot  the  theory  which  attributes  the  luev ' 
of  tilt!  8un  to  till*  cuiitiiutal  formation  of  totrents  uf  plevtricilf 
engendered  by  tlie  dourly  of  the  various  onvolopes,  would  sem 
to  obtain  the  (;;rcfltcr  uumber  of  BulTraf^'s  mnoa|f  aRtronoittcn.* 
It  mifjht  bo  addcil  that,  us  tho  northeru  liglite  scnBJhly  afiert 
tho  magneto,  it  hoa  been  noticed  tluii  tho  phcnoiucua  cotuwdcJ 
with  the  «un  ahto  appear  to  exert  a  certain  iuflueuw  on  them. 
General  Sabiuo  biw  i^howu  thai  tho  maximum  viunntion  of  iho 
needio  corrospoudii  ^ritb  the  greatest  abundance  of  the  ?"J"f 
ftMts.  The  deijeodcnco  of  tho  magnetic  intenitity  on  (he  ch-Iili 
altitude  is  well  known;  and  it  haH  also  been  fonnil  tliat  the 
earth's  maguelic  foit-o  is  grcaUwt  at  those  seasons  when  our 

Slobo  is  nearest  the  sun.  Admiral  Hmyth  may  well  say,  oo 
lia  subject,  tliut.  a  "  wonderful  coincidence  sooma  to  b&  f-ntl*. 
faotorily  ei*tftl)]isbod  therein,  a  mine  is  sprung,  the  cxtvai  uf 
which  be  is  a  bold  man  wlu»  will  venture  to  prodiet,  althoogb 
inductive  e.\pericnce  is  alluwed  (o  adopt  tho  l^nu*  of  prophecy." 

•  IVofi'uMir  Tliomsoii  uonsiders  ihnl  iiiclctiric  ikciiou  is  the  only  exflut 
tion  whitli  cjiu  tic  ^vpu  ia  rn<p«;l  lo  the  heat  and  light  ladLit^yl  (>y  ih«  am. 
Ctwiiiicnl  notion  i-«  tDMllHcdert  to  acoount  for  it,  whikt  llK'tl^oric  nctiwn  df-< 
on  rodependeiit  cridenec.  Tli*  former  could  gcncmte  only  nlwut  300C  ; 
beat,  the  IaH*p  wnnld  ntcount  for  twenty  uiilUon  ymn  of  wlar  hml.  A»J 
vhiC  a  Afgitfi  of  Ileal  too— suffideut  to  keep  up  s  03,til«t  hat*p  pnwtr. 
Bhdi  aqtuu*  ywd  of  tlic  solar  surtHci?  n>i)Kv«iittng  t^  coasaniptioii  of  ia,5t«l 
pounda  of  conl  pec  hour,  and  where  forty  feet  Uiicbnne  et  iec  -vruuJd  tlmw  fa 
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It,  will  be  seen  tluit  tliu  vnnoiiH  plieiiomona  nf  »o<jl9,  wLttlit-r 
larli  ar  brilliant,  aad  all  the  different  clianges  in  tin-'ii-  fi»nn  mid 
notion  and  iimnbtT,  are  not  moro  oLJl><'U  of  idle  ountwity,  but 
intifiiately  Lomiccted witJi  the  t-conomy  of  ow  own  gU'bt-.  Sliould 
Uu*  perspvei-iiig  olwurvcr  uiunJy  count  thy  iiunilier  of  sputs  wlnrh 
he  rf'ioftrlcs  on  the  solar  miHuct*  in  the  coarse  of  a  yonr,  he  would 
coolVr  a  boon  on  {Hrieiice.  If,  in  addition,  he  occuratoly  dcter- 
ttaam  their  positions  by  Mr.  Carringtun's  plan,  the  aeries  uf 
oWiTntions  would  be  extremely  valuable.  That  eminent 
fthseiTcr  has  discovered  a  law  of  atonns  in  the  sun's  atmo- 
i])hero,  there  being  a  daily  di-iH:  of  tho  spots  in  longittide 
wliick  reveals  a  j^nera!  ec[naloriiil  cmix^ut  of  Ihiily  degrees 
in  breadth  in  tho  dirwtiijn  of  rotation,  whilst  a  revorao  current 
cf  nearly  the  same  breadth  is  porceptiblo  boynnd  it  in  c-iuh 
bemiaplieiv.  W'c  are  indebted  to  M .  Schwube  for  a  ttysiteinatic 
teckoniii;;  of  the  number  of  spots  viKible  since  182(5.  In  1828 
'he  number  of  gTY>ups  was  2*25,  which  gradually  dimiiiinhed  to 
33  in  imS.  In  I8U7  they  had  iucreascd  to  333;  and  in  1813 
Jjev  hiid  fiillcu  to  'ii.  liy  [SIS  the  number  hnd  again  in- 
L'«se<l  (..  ;l:i'J ;  whilst  in  185(5  only  3t  were  v-i^iible.  Lu  1800 
ley  had  increoHed  to  210;  and  iul<heyean<  18G1  and  I802iv]I1, 
ibtlcss,  \m  greater.  It  muat  bo  remembered  that  all  thcso 
gi_'n  nro  gradual.  Tho  periodicity  is  undeniable,  and  may 
recltonwl  at  abont  eleven  years,  though  it  dona  not  ajipcar  to 
constant,  Hoiuotiiiie^t  aniotiutiug  to  nearly  fifteen  years  (as 
f  minima  of  1781-  and  170!))^  bometinieK  being  only  SJ  yoats 
the  niininiii  of  KiBO  and  !(>fl8).  The  nhseivor  will  pcr- 
ivo,  too,  that  the  zones  vf  disturbance  are  difTen-ut  year 
year:  sometiinos  tJiu  spulK  aiv  eonfined  wholly  to  the 
's  CKpiatflr ;  nt  other  times  wholly  north,  sometimes  alto- 
south  of  the  equator.  They  seldom  pass  beyond  forty 
of  latitude.  That  Ibcy  lu-e  intimately  oonneeted  with 
lion  of  tho  sun  on  its  axis  there  can  bo  no  doubtj  bat 
it  is  solely  duo  to  this  causi?  is  impossible.  There  must 
enml  atmosphere  or  internal  agitation  to  cause  those  im- 
ruptiuvs  (r.tue  of  which  w&a  measured  at  3,780  millious 
Kinoare  milea  in  area)  which  jipeeedi;s  the  effeet  produeed  by 
lion.     Tlic  amateur  lustrononior  will  siie  what  a  rieh  held  is 


itf.     At  tlie  0^  oTOnod  Hnpp,  undor  a  vcrLicad  ttiui,  giily  ouu  inch  of 
I  wouM  iikU  in  2h.  l&n.  4&.    ll  may  be  Added  Ihnt  lu.'cordiiig  to  Uu 
of  Mr.  WMlli^mloii,  th«  lUbri*  und  tnisBoauU  of  bmk^D  uut«m]  wludi 
dill  Mid  ItntUT  Uitii  tJiu  niu  wonld  (i/  of  the  dtrosity  of  gnuiitOj.  rarer 
lo  a  de|)t]i  of  twolvc  milcti  auDiuiUy,  vrLilni  ncoordiiii;  Ui  Uie 
of  PruCoHbor  Tliouuun,  »  LhickscKs  of  twtuiiy-foiir  itiiW  would 
tul4-i  ii,  fVotn  the  uvitUr  et  the  i!odiaail  li^l  couung  in  ca'Q.'Uu:XiiVCl\  \\» 
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opened  to  him  in  tlio  path  of  dwcoviTy  by  dilif?mt  ob«'n.-.*iiir 
01  tho  nular  (t|K)|«  »|i>Dt>,  itiiucmberuiii;^ 

"  N>j  i-AriKNil' Wiirfc 
(If  onf  honivt  ttrodccr,  hourlnril  wvak, 
Imperfoct,  ill-ndsi^^'tl,  hth  a«)  intKli 
Tlut  'th  tiix  i;uthi!F«d  tike  a  {^iniii  of  nod 
Tu  oulii(^i<  ih«f  mm  Mi  liumnii  .-iriion  mud 
Fur  twrryiti}!  mil  Ood'i  tnd  " 

Rtrniiijc  t.0  sny,  it  is  when  Ihe  Run  h  i-iiiirt'ly  hiiliK-u  frtmi 
(as  iliiriii';  Ihp  diirkiKiKK  nf  u  .s<)Iju*  i-rli[isr)  t]i:»t  *ve  Imtoiiic  tw» 
nc«iii:iiiitoil  vrith  it-)  oloutU,  ita  al.iin>.iphi'iv,  and   tli. 
phHUomt'UU  uf   it^-i  jtiiHace.     Ijook   at    ilio:<o   two   illi'  i 
raprtvtetitii)^  tlu^  appearnrK^*  of  thpHiitij  tir  niiher  the  hgiitfiur 
rminding  It,  niul  tho  moon  nt  the  la^it  two  nolnr  iirlipsf's  <>f  1B^ 
nml  I^*ij'*.     Whiit  [*l:mnKe  foiinsare  behflJ  iii  (hi*  hnlu  or  glory 
nljoiit  tho  iiUHin  !    W'hiit  arc  thoHo  crimson  thuiics?     Arc  th«y 
oiir  old  fiiriiili  th(*  height  utiTnlcs  of  lij»ht — iho  fmmhii?     I'' ii 
thin  tvinmii  i»r  trhiry  whidi  is  llii»  Hiispwli-d  oater  ttluio-|'li!  ■ 
of  ihi'siin,  Aiid  which  causes  tJiat  dimness  of  thn  «miV  1  ■:■ 
towards  the  iiiAvgins  which  h:u«  Ituen  niready  motitiotted  ?     I '" 
it  buoy  up  and  titnt  thtf&o  I'loady  proiiibcramvs  for  soini-  ibrl* 
or  fifty  thimMUtnl    iiiili'*  iibove — not  thy  i-ojJ  surfiicv,    bn(.  thi' 
Oilier  phof.osphiTo  of  llir  duii  V     Thi'w  niv  (|iji'stinn'i  whitli 
with^tmidiM<^  thni'  ihcy  hnrt*  hedii  rriti<'ally  obson'i'd  diiriii.,'  ri 
9...|ur  wli^vso!*  of  1842,  1851,  \B^,  and  Iy(iO,  ^lill  it-iimiu  uiid.>. 
cidod.     Souif*  ;f(rf(f*i>i  hold   that  Uiny  an-  ]>urcly  optical,  cau^fJ 
by  the  nuuUght  strikiD>f  tho  od^es  of  the  moon— the  efftH-tt  of 
tfiflt.  phfiioiiiennii  ill  nptics  kiiun'ii  by  tho  name  uf  <*"' 
i.i>.  win'ii  lii^ht  pttSJK^s  by  uuy  miigli  (nl^rc,  and  prodiu  ■ 
foloiirrd  rriiij»i's  to  the  ray  which  i-*  nvrivcd  on  a  *irivpn.     Xrv 
those  niddy  prmnliiences  pi-odiu-ud  in  this  luaruH-r?      In  the, 
tii-st  ptacOj  they  are  too  shtuiily  dfliiiod  to  havo  their  origtii  tt 
this  way ;  in  the  !»econd,   tJiey  liavo  been  aeon  to   thfrMJf 
length  11^  the  moon  paft^d  tufnif  fn>m  thvin,  and  to  deiTca&ei 
(hmeiisions  tm  thn  moon  |MUtAEHl  towiinU  them.     ThiK  rin-ui 
fttanro,  whieh  wus  i-oiifirmi>d  by  many  obs('n-<'rs,  wonM  wi 
U>  be  coni'lu-sive  of  Iheii*  bi-in(^  pari  of  the  ivnl  body  ufthe  sit 
tlint  the  H'd  llames  arc  tho  ftu'ular,  that  llie  conmu  is  the  liii 
nwiH  atniasphcro  of  tho  win.     But  how  are  theso  stmnffo  raj 
of  bjfht  prodneed  in  the  euroua?     Huw  are  we  tu  l'\    ' 
they  apjienivd    nn  the  left   when   total  dnrkni^t  tvu 
nnd  to  the  Hj^it  when   the   m<~Miii  w:if  Ipstv-injr  the  dt*n- 
piinV     The  Astronimier  ItoyoIiN  ofupinioii  Uiat  the  utmi> 
of  the  earth  estond-i  all  the  way  to  tho  moon,  and  that  llu?  1i^ 
t«  reflected  by  this  utmoNphere.     There  an*   luethoda  t>vru 
det«clu)^  whetlier  oncli  is  the  casOj  and  in  tJic  preheat  in5t 
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was  foond  that  ilie  lij^Iit  frutn  tlic  corona  was  reflected  li^lit, 

ji«]    wflpctf-d  too  hy  tlif    iitinosplieiv  ul"  tlic  earth.     Aitotiipr 

S'lubrateda.sli'oiioiiier,  at  tin-  imiiih.'  liiut*  thai  lio  Relieves  in  ihp 

Umcc  nf  on  atinosphpi'o  around  tlio  aim,  still  con.si<lL'i-»  llmt  the 

ftntraordiimrj- rajs  vl"  the  copjnu  are  opjical;  out!  In-  Iiatt  i^rfU 

IWu  uIiIh  In  pniiliirB  theiri  arliKriulIy,  liy  iulpodueiji^^  u  L-irc'iilar 

IwiVfU  lictWfpn  tlieeye  .i«d  I  lie  ny.i  nf  lij^lii-comiiiif  tlimufjli  uu 

jl^iertiii-e  in  tlie  ivjilU  iif  a  liark  chamljor.     Bui  &»>  many  lii.sfiv- 

nea  exist  lieiween  obsen'pra,  that  it  is  quite  impo-ssiblci  to 

Siicili?   the  accounts.     IteJ   pi'ouiiuetict.'^   wvre  soi'U  Ijv  unu 

irver  which  were  quito  invisihlo  in  his  nei^hlaour.     Pmiu- 

pe«  which  were  scc-n  red  at  Miranila  ivt-rt-  swn  whiti:-  ftt 

icia.     Thf  rays  of  thu  corona,  at  two  diflereuL  .stutions  at 

'Mimu  uiuiupnt  wen-  in  ditVci't'nt  dircctionn.    Strangest  of  all, 

Ike  dwrea-'^e  of  thu  eristern  protubunuices,  like  the  inci'ease  iu 

'  vebterii,  wvre   more  mpid  than   the  moun'»  niotioii  would 

iir  of.     lliero  nui  b^   no  donht,  too,  but  tiutt  thf  i-ay8  of 

Wio  corona  wore  awn  cunvd,  intftrnixod,  and  ovtm  tan;f«M^tial 

li>  lb*j  edge    of    tliu   mooti.      We    may    state  that  the   illus- 

Unttnns  have  nut  In-en  selccl^'il  l»y  "h  im  iin-oiint  uf  (heir  eccon- 

icity :     both    draTnijgfn    Iiave     bt?en    madi*    Uy    v(M*y  eminent 

irerw — the  one  of  the  oclipse  uf  IM'.H,  by  M.  Liais ;  and 

It  of  t8t>0,  by  M.  Kcilitzfb,  who  liiid  pruvinuxly  observed  the 

eRpSK  of  1351.     The  latter  ol>M'ivfr  uuticetl   that  the  Corona 

Kiuiitiich  brighter  in  the  last  eclipse  than  in  ibal  of  1801.* 

The  nuist  tris'ial  intidout,'?  diirinir  a  total  r-clipse  of  the  sun 

Lbt  vatched   with    the  givate.st   luterest,   pailicularly  during 

[tLMc  few  moments  whon  total  darkness  overspreads  the  earth. 

IB^mg-  been  stationed  near  Reynoaa,  in  Spain,  in  company 

*ilb   AfesMi-s.   Biickiuji;hnni  and  Wray,  the  wTitiT  was  abio  to 

hiWrve   the  last  {."clipse  of  lUiH).     First  comes    that  jrnidual 

|iiuircli  uf  the  moon  "ver  the  snn,  which  latter,  even  whuu  half 

jblitcun-d,   in  not  sensibly  itiioinishvil  in  luMlre.     'llicu  the  gm- 

iduiil  waning  of  the  crescent  of  the  snn,  until  it  is  rerlucou  to 

ylir  merest  thread   of  lij^bt,   and   then   the   obscurity  begins. 

WT  tliri'ad  of  liiLfht  in  irregular,  as  wc  see   by  mcnu.'<  of  the 

|Wt's<v.pf,  and  whilst  we  ai*e  looking  at  it   (now  invisible  to 

'W  naketl    eye)   wc  notice   that    it    is   broken    up   into  fraj^- 

mpuis,  brighter  than  stars  and  nowKtwliat  rcsenibliii';  clcetnc 

rk».     Now,  between  the  bitiken   sparks,  the  tirst   rays  of 

ronina  bivak  ont  with  the  brilliancy  of  a  ^'lory  ;  in  auother 

nent,  liie  snn   is  coniplet4;ly   hidden;  the  dnrk  velvet  sur- 

[fikv  of  the    inoon    is   i*een  pii>i<-<-led    on    the    silvery    coronaj 

Und  all  is  in  obscnnty — a   davkncds  not   eomplule   like  that 

•  For  rvniutluililc  liiiftTfiiCM  of  drairing  we  rtfer  to  the  dngnins  In  ibf 
lA*lniBmiiet  Kiival's   Lcdurou  gireu   in  tbu  London  ifmw  of  SejjtcuiiHr 
Jl.tMtl 
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of  niefat,  yet  something  altogether  diffci-cnt  from  twilight 
tho  gKJora  of  a  rainy  wintor  fvoning.     Tho  wwuory  around  i 
illnrainatod,  rot  only  by  tbp  light  of  the  etirona,  but  byi 
more  reinarkabii;  liglit  wliich  was  seen  in  the  Bouthorn  honzod 
For  an  altitude  of  somn  tiftcon  dpj^eSj  lowt-ring  above, 
the  direction  of  the  plains  uf  Cat^iile,  wo  mitt  the  most  i      _ 
DritDBun  and  yellow  tints  (x>lounn]^'  the  sky  and  meenn^l 
dark-bine  clonda  aI>ove  in  a  rich  purple.    Tlie  effect  Tvaa  magi 
—almost  aijnilar  to  tlie  earth  iltumiued  by  a  splendid  aurora ; 
rather,  imagine  passing  from  the  brilliant  Bumhiuc  into  a  Qott 
cathedral,  where  the  dim  relicpons  light  enters  through  richlj 
ooloured  oriel  and  lancet  windvws— one  may  ihn*  have  a  fait 
idcft  of  the  gloom — Hinguinrautl  terrihtu  at  tlic  .siune  time,  wlu'c 
18  producea  by  a  wUr  eclipse.     'Hie  hushed  whispers  of  th( 
aroimd  who  pointed  to  some  bright  i>tar  or  planet  overheat 
added  to  the  solemnity  of  tho  scene  and  the  flombre  faros 
tho  worshippers,  pnt  one  as  ninch  in  mind  of  the  countcnu 

of  tho  witcnes  round  the  caldron  in  "  Macbeth"  as  t'f  th< 

neascs  of  a  groat  natmiJ  phenomenon.     When  ilio  ilnrkne 
■ftTia  at  tho  greatest,  the  wind  moaned  with  a  tnelancholy  som 
"  lo  vent  de  I'l'clipsc,"  <Hir  neighbours  call  it,  and  did  not  ser 
to  raise  one's  spirits.     The  pigeons  rushed  to  their  doyecot- 
bntterflies  fell  down  uh  if  dead — a  vnltiire  seale<l  on  a  nn-k  on  i 
neighbounng  hill  dropped  an  if  shot, — a  group  of  ■ 
into  line  ami  maivhcd  in  tho  direction  of  Iiumo — 
chants  of  chantich'er  wei-e  intemiingltfl  \ritli  the  Koumis  pre 
ceeding  fi-om  the  maternal    cares  of  the  feathered  domest 
tribes  of  the  farmyard  in  wbioh  we  wcro  idtttated.     Such  e£ 
of  the  darkness  came  under  our  own  notice.     AndaIthoa|(h 
found  that  the  boasted  clfurnL'isrt  of  "  In  Ijoan  ciel  dc  t'Espagns* 
was  rather  a  myth  and  might  be  aptly  compared  t(t  IIil'  faniotl 
"cbAteaux  irKspagiie"  {Amjh'cf',  eastles  in  the  air),'yet  we  did  n( 
think  our  Jouruey  from  the  banks  of  the  Seine,  acrosa  tiio  Loii 
the  Garonne,  and  the  Adonr,  altogether  lost,  even  althongh 
came  across  ninch  unfavonrable  weather  near  tho  som-co  of  i 
Elibro;  and  met  not  only  with  snow  to  the  dypth  of  i '   '      ' 
on  tho  mountains  (in  the  middle  of  Jnly),  but  with  ^ 
and  fog  wluoh  could  only  be  imndleled  in  November  in  i.ondr 
Although  we   perfectly  perceived   the  corona,  yet  it  was  U 
cloudy  to  detect  the  mddy  prominences;  so  that  our  cvidenc 
is  ntffintivo  in  this  respect,  and  it  proros  that  the  fu-ftt-namQ 
"WBB  brighU-r  than  tho  latter,  which  some  obaerv«tn*  deny.     Th^ 
broken  crescent,  if  not  the  Roily  bead^t,  were  «"Xti   to 
advantage  by  MeNsrs.  Buckingham  nnd  Wray,  as  well  iia  bj 
writer,  and  the  extraordinary  bmsheA  of  light  from  the  c 
crooked  and  intermingling  wit]i  each  other,  wwv  likewise  ] 
visibie  to  all  the  parly'.     We  have  heard  of  Spaniard  aD< 
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crouchine  with  terror  daring  the  darkness;  but  although  we 
■were  in  the  midst  of  a  crowd  of  the  former  nation,  and  a  rural 
population  too,  we  did  not  see  it,  and  can  scarcely  believe  it. 
As  many  discrepancies  exist,  however,  between  the  statements 
of  ordinary  observers  as  between  those  who  looked  at  the  solar 
phenomena  through  a  telescope.  To  one  observer  the  darknesa 
appeared  to  last  for  only  two  minutes  (it  was  upwards  of  three) ; 
to  another,  such  was  the  sense  of  oppressiveness,  that  the  in- 
terval between  the  disappearance  and  reappearance  of  sunlight 
Bccmed  to  endure  for  two  hours  I 

These  are  a  few  of  the  phenomena  connected  with  the  orb  of 
day,  the  source  of  light  and  heat  in  our  system  of  worids. 


TS 
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'I'^HK  eHrlifst  truths,  taiiglit  us  in  the  oldest  Boot,  ni*,  thai 
-L  wlif'U  dnrkuoss  ivas  upon  tlio  fnrc  of  the  deep,  the  BtfA 
WAA  witliout  t'onii  and  void  ;  nnd  that,  oAcr  the  erealJoB  of 
Light,  tht'  siirfact!  of  tUi-*  planet  was  specHUly  covereil  wilJi  ofga- 
nizod  forma,  rejoicing  in  tht*  fuhieas  of  lifp. 

Man,  throuph  all  tinw?  and  in  crory  counti-y,  has  given  expirs- 
don  to  these  truths.     Light   and  Life — Darkuesa  and  DMih— 
Light  and   Tnitli^Darkntvi:!  mid  Falsehood,    hare  consUatlf 
hwn  associated  in  thp  human  mind  a«  rolativD  tt^rm3.     Kvm 
mytholof^-  has  shadowed  forth  in  scime  of  its  iniper»ouatii>n'^  (k« 
connertinn  of  the  Sun  and  its  golden  glories  with  nil  that  i?  livioe 
nnd  beautiful  on  the  Lartb.     The  ueaven  of  man  has  ftlmp 
been  n  ivalm  of  Lipht^  and  Hell  a  region  of  th*'  deepest  gloom. 
The  Srin  has,  troni  the  earliest  indifations  of  nientAl  i-ffort,  beet 
the  object  ^>f^eligi^:)U!^  contemplation  amongst  men,  and  thr>;'n^ 
Inug    perioda    of  time,  that  orb  has  been   the  rcnlri'  of  tjieir 
sinrerp,    though    niiNfakenj  adoration.     The   highost  efiorls  d 
pure  thought    whifh  distinguished  the   refined  philosophy  ofj 
Gi*eece  Ir-suls  but  tu  thiH  end,  nnd  Plato's  sublime  expressionJ 
God  I*  Luffit,  forms  the  siini,  as  it  wert^  of  (ho  mental  poww! 
of  this  refined  people. 

Advnnring   beyond   this   point,    by  tho  aids  of  indncln 
scienco.  the  modema  have  been  tuuj^it  by  their  philosophl 
tu  regard  the  Sun  as  tho  nouree  :uid  eeutro  of  niiglity  Fc 
upon  which  depend  th^  great  phenomena  of  terreHlriiU  creationj 
and  to  see  for  bpyond  and  above  it  the  Omnipitent  Crt-ator. 

'riio  Sun  is  not  lo  un  an  object  of  ndonition.  bfcflusp  by  thl 
inereascd  penetrating  po«-er  of  our  mental  vision  we  an-'  ifn- 
dcred   conRdouft  of  agi-nnes  bcy^md   Iho  Sun,  bv  whieh  thi 
orb  with  all   its  attondnnt  worlils  are  regulated,     [tight  is  not : 
gifd  t«  us,  because  we  beliex-e  l^ight  to  be  bnt  one  of  the  mani^ 
festations  of  Creative  Wisdom.      We  bnm  no  firea  upon  otu 
hiU»  as  symbols  of  the  sarred   «olai'  fires,   l>eeanso  man  ha 
diBCovered  that  the  vivifying  foi-ces  of  the  snn-be-un,  are 
indications  of  the  transfoiination  of  matter  takiDg  place  in  ob^• 
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ilivme  to  Uw.-i  (ir  ilir  sjtme  order  a»  ilioot;  wbicb  produce  Lij^ht 

aii'l  Heat  uii  IIr'  I'^irlti, 

Although,  liowcver-,  we  have  ceased  to  ndore  ihe  "  Central 
Orb  uf  Fii-o,"  *ni  Htill  regard  tliu  titui  w'llh.  Tef  lings  of  womli-r. 
[fonrniinda  aru  fcetnl  fruiu  ttiD  thrnll  uf  Hit pcrstil ions  by  tbo 
development  of  some  gitvit  truths,  th<^y  arc  still  stnigptinj^  in 
tbo  unucrtaioticH  of  our  imperfect  knowledge,  im<l  seeking  u 
iW'pci',  a  ctt'nrer  iii8i<j;'lit  into  tliu  viiat  phonomL'oa  which  arc 
i-jiniuj!:  upon  otu'  knowledge. 

In  blic  nb&encc  of  thu  Sun  thuru  i»  niglil,  mid  w\um  thu  SuttV 

disc  !8  (ibiicupcd  during  lut  ellipse,  notwitbatAnding  tb<!  Ligbt 

relliH.'lv^l  from  tbu  sky,  ditrk,  umuitunil  hhudows  fall  iirotittd  ui>, 

iiiil  llie  roluurK  of  i)lij(*<^-t^  ])iish  iiitn  m-utral  tiril^.     'ni(>%  faotti 

c<ninii<-e  iis  Ibat  fiiglit  i.s  dei-iviKl  from  ibo  Sun,  and  itiHt  the 

WilUani.   L-uiours  witb  nbii'h  Niituro  is  adorned  uru  directly 

dnpeiidenL  npon  biminoun  nullation». 

Ilie  reader,  it  taay  be,  sits  in  a  room,  the  deoomtions  of 

Inch  are  iu  brilliant  eolour^,  tbo  fiirnituro  to  mntcb  is  of  tbo 

dyes,  and,  let  lis  Hiippose,   tho    moat    brilliiinl.  Howora 

if  Uuf  gurdou  iinve  been  jirninged  nixumd  to  add  to  lb*>  ehro- 

ic  beniity.     If  fho  liigliL  i»  grad<mtly  uxcluded,  ohl'Ii  ubjt'ct 

its  colour,  and  eventually,  if  the  darkening  i:^  prurootliyl 

ith,  all  becuniLv^  Ulaek. 

Another  experiment  ii,  however,  noccssary  to  cnny  convic- 
hn  to  the  miud  thai,  tb«  surfaces  «o  richly  tiiirlinvd  «re  tbcni- 
tlm  coIoiiHe-*^,  and  derive  nil  tlieir  IniltiaiKy  ftiim  tho 
liy>irol  condition  by  which  some  raj"s  of  Light  are  absorbed, 
utbers  ore  ^ent  back  to  the  eye. 
We  pofisess  tho  power  of  prndiiriiig  niinioH  wbii:b  umit  but 
n>  <rulour.  Diy  table-salt,  if  burnt  in  n  gHs-Hnnu*,  <ir  if  it 
he  mixed  witli  spirits  of  wine  and  tgnilud,  biiniH  with  »  puro 
jyfllnw  ligbt.  It'  we  niako  an  expennient  in  our  vm-iodly- 
loun-d  nKJMi,  I'xdiubng,  nf  course,  the  ilaylight,  every  object 
hicb  tltn:^  not  po.-^sc^.s  the  jiower  of  («eiiibng  Iniek  tn  the  eye 
>v\U\v  ray»,  will,  there  Ixing  no  other  rays,  appear  of  a  dull 
leutrul  Um0,  or  become  abaolutcly  black. 

'ITie  briUiant  rv<l  liro  of  pyrotechnic  exbibitions  it*  pix>*luce<l 
y  Klrtintian.     If  tbin  .unit  is  bnrnt,  instead  of  tim  lablc-rali 
\thIori'i>'  >•{  n'flhtm),  nil  the  yellow!,  and  gwens  disappear,  and 
lOao  BuHaccs  only  wbieli  refleel  red  are  seen  in  e<.'lour. 
Tlw  bibouni  of  tbe  artist,   the   .skill  of  the  riecorator,  tho 
chniciil  skill  of  tJiu  dyer,  biive  one  etid.     They  aim,  oaeh  of 
iciii,  at   pmdueing  snrfniTt*  wbieb  slnill  act  dilfereutly  npt»ii 
li-nl    r»y>*,    and    I  bun  pr-pduce  diRiirent  aent^ationM  on 
in    of  vision:    tbuso  seusaliuns  which  wo    call  cnlonr 
ig    dependent   on    vibratmnjii    i-omrauniented    lUroiigb    tho 
lie  uen'fa  to  tbe  brain ;  the»o  luminons  vibrationii  present- 
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ing  a  certain  analogr, — l>ut  nothmff  mort', — to  tlio  andnlationg< 
souni],  wliicli  convey  to  tlie  scat  of  .seii»*ation  the  iinprwsioiur< 
miifiicfll  liarmony. 

Tbe  byputlieiiU  that  Light  is  tbe  resalt  of  vibrations, 
blishod  by  solar  indnenoe  on  some  ethoml  medhun  exii 
thioagbritit  plinotftry  5(p»w?,  in  now  almost  nnivorsaliy  roccf 
It  IB  quite  c-ertnio  that  by  far  tbe  largt-r  number  of  the  phciw- 
mcna  of  Li^t.   will   ailmit   of  ex|^imti(jii,    in   a  Kalisrarury 
manner,  by  thin  liypotliesis  only.     At  the  sninn  time,  it  most 
not  be  disgiiiBetl  tluit  the  must  zpalous  aclvucate  of  tJie  tbeurj 
of  laminous  undulations,  IniH  failed  to  show  that  there  is  mj' 
support  given   to  his  view»   by  the   chemical   phenomena  w\ 
Light,     it  is  not  intended  by  tins  remark  to  su^^est  a  dosbtl 
against  a  doctrine  so  ably  snpportod  ;  but  it  doofl  appear  neoBfr 
sarj-  that  there  sliould  be  fimud  in  unr  philo-u.iphicMl  nMT0r(l«,at 
least,  ou  attempt  to  show  how  chemical  fluuigca — photogiB* 
phio  phcnomoTia — are  connected  with  uudnlntory  laotkm. 

That  Light  tnivelt:  with  immoura  ^'e4ocity  is  e^'ideat  toaE 
The  ita^  (if  Tiit;lit,  from  a  difllaiit  gun  reaches  the  eye  long 
befijrc  the  s«^nna  of  the  e:^losion  U  communiciit<*d  to  tlic  f*r. 
To  mcftsan;  ihu^  velocity  it  is  aeoeaBory  iLat  wc  lUiuiild  huvv  the 
meaiiH  of  examining  the  passage  of  a  ray  of  Light  through  nA 
distADCos,  and  this  has  been  done  by  careful  obscfnratiou  vf 
Uie  edipees  of  the  satellites  of  Jupiter. 

Ibjcnier,  n  Danish  astronomor,  in  \(i7o,  ou  comparing  togfr 
tlwr  obser^'atioiis  of  eclipses  of  these  MjtcUiles  daring  many  sup* 
oeBBive  years,  obsen-cii   Uiot    the  echi>scs  when  Jnpit4»r  was 
netarwt  to  the  hkirth  t<x>k  phice  hto  luroH,  whereas  when  thoM 
two  planete  wero  at  their  grenlc):!  distance  apart,  tho  edtpM 
were  always  ton  htr;  that  is,  tlie  eclipses  of  the  moons  by  tlw) 
planet  were,  according  to  the  distance  from  the  Earth,  eitliff 
aoODN  or  later  than   by  calculatiim   they  should  hare  bcfit. 
Specnlating  on  tho  physical  ean.<io  of  this,  Roenier  was  led  toj 
beh'ere  in  a  gradual,  instwtd  of  an  instant  propagation  of  Xa^tj 
and  the  vnlocily  refpiiretl  to  e\|}1ain  these  diflercnces  betweea* 
observation  and  calcnlatiun  wos  192,000  miles  in  erery  second' 
of  time.     This   bos   since    received    the  fullest  confinnatioR. ' 
Bradloy,  by  his  discovery  of  the  ul'u-riiluiu  of  light  (the  ap-' 
parent   displacement   of  a    huninous    point    by    the  onward' 
motion  of  any  spot  on  the  Kartb's  Riirface),  has  given  ns  Iba] 
niMna  of  proving  that  the  error,   if  any  exists,  is  au  ex-] 
coedingly  small  one :  the  most  accurato  determination   giviog] 
191,ol&  miles  os  the  velocity  of  Light  in  a  second.     'ITiis  is  a| 
qteed  which  it  is  difficult  to  rcaliw)  tn  the  ini«ginatiou.     'rUai 
ffntbeet  velocity  which  has  bc«u  attained  by  locomotive  cngit 
m  some  cxpcnmeutol  tnal&  on  oox  T«iMnt<j«^  Vaa  beead 
witliiu  the  tour.    If  ne  tsctc  \o  '•(UGct  osi  ftn*  v^utiM 
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Eartlt  and   Iravfl    tow&rdii  Ojq  Sun,  &ud  be  unabled  to 

luaiijtoiu  Ibis  spt>cU  lliivugli   tite  uittiru  upocc  butwet-u  ua,  wa 

sbuulii  n-ijuir'c  mon*  than  KlSyourH   to  complete  the  jounioy, 

umi  yet  a  my  of  Liglit  pa^avs  ovit  the  samv  spoco  id  si'vou 

J  iLinuti^  and  a  bulf. 

If  the  reader  will  pWv  liioiself  in  u  tliirk  i-ooiu,  of  ooQino 
<>l)JDc'ts  aro  iiiviBiblo  to  turn;  thei-c  is  a  ucgutioii  ofcolour,  becausa 
Oii'iii  io  an  uUsenci'  of"  iJ;:fUt.  I  'icrce  the  shutter  widi  a  needle, 
^  llireud  of  Light  Uow8  into  th«-  i-uuui,  fonnH  a  round  lauiiuous 
)^pot  of  ii7ii7<'  l.i^bt  iiu  lUu  lIo<ir;  fniui  tliin  point  radiuCiun  in 
cwflblishcd,  mid  tliu  t-yo  bogina  to  diRtingiiish  objocta  and  to 
be>  )HiiiHibl«  uf  o^loiir.  Tbe  phenumena  of  viiiioD,  and  tbe 
Lrftkctioinuna  of  t^tb^ur^  nre  tlieix'foro  pruvud  to  be  depmident  uu 
Hlx)  priji^riioc-  of  tile  Run^benitn. 

~    if  wl'  Uku  Hr  Lriuugubu-  jiiuc'c  of  gUu*s  (u  priaiu),  and  plucc  it 
w  that  tbi-  Sun-ruy  talttt  npim  one  of  lU  angles,  a  new  pheno- 
louon  n>:«uUx.     A  my  of  Kigbt,  iu  paiising  from  any  uiedJuuj 
uautliiT  of  ft  dilllTunl  dcubity^  in  beut  out  of  iti>  path,  ur 
rcfniction.     'I'hu  dogrees  of  relraclion  aro  dependant 
p  var}'ing  tliicknes^  of  the  mass^  so  that  our  wedge  of  glass 
a  i^dually  thickening  transpiux-nt  nifdiuui  t«  the  rays. 
iy  lliia  the  JSun-beam,  which  ctitcrs  the  prism,  of  the  most  trans- 
rent  whileueHei,  or  eolunrte»t^j  leuvei?  it  a  sheaf  of  rays  mtcniio  in 
10  bnlliiincy  of  their  vane^l  colours.    The  spectrum  ho  foimedj 
rccfived  upon  a  Kcreeii,  %vill  be  of  a  fiamu-hlie  Khnpe,  audi 
innibiK-iiig  ut  l:hat  end  where   thu  my  i>j  leu^t  bentj  wu  Imve 
je  foliowintr  .ir-iler  iu  our  chmtnatic  scale  :  rctl,  oiango,  yellow, 
m,  bluf,  indigo,  and  violet.     This  image  (which  was  rtjpro- 
itcd  in  our  lost  uouibei',  iu  eoniieetion  with  the  dark  lines  by 
it  ia  crosaed)  liaa  been  called  tho  NeAvtonian  Spectrum, 
tu  NcnLon  wo  uwo  tho  tirst  uaroful  iurestigatiou  of  the 
lu.      Tliat   philosopher  dptcmiincd    the    numijer   of 
.iiya  lo  be,  as  above  euuuiei-atfd,  scveu.     Sir  David 
iC,  howovor,   riMluffs   ihi?  unnilicr  to  three :  rod,  bhie, 
/qUow  ;   and  from  thctw   ho  ai-gucs  that  sdl  the  iulutito 
riety  and  buauty  of  colour  which  wu  see  in  natiu'e  mu^t  ho 
rirod  by  intci-comb!  nation.     Fig.   1   roprescnts  the  principle 
tliis ;  toe  throe  pniuary  colonra  aro  in  the  comem  uf  tho 
"'.' ;  gnxm,  orange,  and  violot,  ai-e  produced 
IIS  uf  the  nerm-Ht  two  of  thoHO,  and  the  nmitrol 
lit  <.|  till'  u-ntry  Ls  tlio  result  of  combining  the  tlirco  eolours. 
appeuni  to  require  that  a  very  prevult'iil  em^r  should  bo 
lioerl.     It  18  ofton  Ktated  that  by  combining  piginonra  of  tlu> 
of  tJuj  apoctral  rayu,  ir/u'/c  is  produced.    Nothing  can 
from   the   truth,   aa  hladi    ia    the   roauti  of  tho 
It. 
idoubtodly  tmo  that  if  we  rocombine  Uie  mya  of  the 


i-|H^ctnim  which  have  li^i'n  scpai"ate<I  I'V  prisiiiat  ■ 
prcitiaco  whitf  Liijht.     But   Ihy  Btatt'im^iit  lUul  ■  ntf I 

in  t-orrwt  proportKms  of  tlio  ^iriinnry  i-olours  wll,  it  n- 
rotutinl,  appear  while  lo  tlio  eye,  is  iWr  from  correi^l. 
whito  cipL-ht  is  Itrl't.  iu  tht'  t-entre  <>('  hiicIi  a  iHsCf  aa  rcprrot-ufe'l 
in  Fig.  '2,  it  will  Ijb  so«n  Uiat  llio  tombiuing  coliKirR,  whi*n  » 
irioiioii,  prudutT,  ut  the  greatest  \-clotily,  a  (rny.     Il  "i""'  •* 
Ikhtjp  in  «iin(i  tiiiii  this  is  not  Uu-  tvsiilt  ofuiiy  ttunl-  ■ 
tliv  coluurs,  atriclly  6|K?akiiig^.     Th«  iiitennity  uf  wiu-a 
iliirpfi  by   the   tliHcrcrit   rays  varii?a  gresUly  ;    uuU  whtu  soy 
mAnv-crtTnuped  objix't  i.s  iq  rnpid    motion,  tlirwu  roimini 
wbicU  nrv  tlic  must  iiiK-u'^c,   iujpitWB  tbemseUips  on  the 
and  IWnii   tbe  ytersiuti'nct*  ol'  the  inia^e^  ku  prodncud^  tho 
obtfkined  is  duy  only  to  somo  two  or  thrto  of  tliptn. 

The  cs|xrriinvut  is  overall  iiit^rwtitig  uny;  il  iii:ty  \>v  slwM 
with  ansl  tidvaiilAgc  by  means  of  (iurham's  uoloup  l«p, 
which  pliilosiipbtcnl  toy  becomoa  exceedingly  instmciiTc,  wbwi 
properly  tnipjuyed,  in  illustruting-  the  plivDomeua  due  tollm 
ntendinD^  ol'  eitlipr  eonipnuinl  or  [triniaiy  coloorB  in  set*,  nii'l 
the  ppTsijst,-'UC«  of  nne  colour  in  close  comparison  with 

1\>  rvtum  lo  the  ppwtnini.      IJeyuud  (lio  ftt-vou    ' 
e«ili»ir  described  by   Newton,  wp  may  hoc  Honin  nlJirrs  vthlfk 
vrtav  uiiknoini  (o  bim.     Having,  iu  qot  dark  ruoni,  oblwwd 
LniUiuiit  .siK'ctruni,  if  it  is  looknl  nt  thnmgb  u  niecQ  of 
blun  (flaj^s,  n  beantifiil  ninifou   iv?./  is  apjHm-nt  bplow  tliti  wl. 
If  the  ■-j>et-trum  is  thrown  ou  a  piece  of  pajn-r  BtJiintd  yelI"W  I 
tutnieric,  a  hvtinh'f  'jr^'tf  ray  bei'onic.-*  vinilde  beyomi  thcvTulvt 
If  the  sppctrnm  w  re<'eivt'd  npon  a  plnte  of  glA.<u4  stained  ofi 
citnarv  yellow  by  umuiani,  a  pale-green  ray  is  swn  beyouil  itir 
lavender  grey ;    and   if  we   throw  the   spectral   myg  upon  n 
M>luli'>n  of  sulpliat*"  of  «|ninine,  wc  see  celestial  blue  rnvii  npai 
the  sanie  spot.     Tbe  rays  la.-^t  mentioned,  have  l»een  i-alltd  t'V 
PrurefM>r  Slolciw,  who  ha,-*  fnlly  investitriiteil  their  |dienoui''iti. 
tho  fltiuivsrent  rays,  frma  the  eimtinn stance  of  lho*r  being  scm 
m  great  liennty  in  many  sjKH-imeus  of  lliior  spar. 

Prom  thiti  Kinleinent  it  would  mUier  appear  that  titc  coloitrvl 
rays  are  mon-,  instead  of  lv»«,  than  seveu. 

Sir    D-HviJ   Itfewster  ha-s  bcs-n  led,    from   hie   exteniiw  io' 
r<-.tijrnlit»tis,  ti>  infer  tlint  tbe  sjn-ctrnin  whit-b  we  i^*- 
thivf  .s|K'rlm  overlnpping  eiu-h  other  ;  that  tbe  pnro  c  > 
|wu  at  eertjim  pTijnts  of  niiixiintiin   efleclj  as  njd,  yclhiw,  aail 
blue.     When.'  the  rtnl  and  yellow  blend,  orange-L-ofounjd  h, 
w  sewn ;  and  whoro  tlic  bhuj  uud  y(4Iow  mix,  green  in  vin 
Uhap|irDS,  however,  unfuHnnittely  that  we  ratinot  j.      ' 


Uudcr  this  diflictdry  many  of  the  wutinentul  pbil' 
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la-nt'rt   ii.'>  II   priiuimr  culuurj  ci>U(>eqncittly  making  (ix'ir 
liial  iiiiinlN-r  lour. 

Tiiifl  U  liiit   the   jiliiCi',  Imwifvcr,   for  (1i»iiii<tsiti<^  tliin  iMicuto 

jentitiii;  wo  Imvf  chiclly  tu  prove  tlmt  (.■oluur  han  no  existence 

^iihoQt  [jiju'ht.    Another  evidence  of  tLU  is  mveti  in  tho  colours 

f  Itiin  iiliu».     A  soap  bubble  blown  by  a  diild,  nrid  iliuiling  in 

lie  8un-lieain,  boeonies  a  study  to  Uio  philuiwpher.     ll'wr  mix 

ip  witli  a  soliitinii  of  sUKfir  in  wiitiir,  wu  may  pJve  consider- 

IiIl-  ].>friuiin('ncc  lo  tbu  tilmy  ^dobe,  imd  istudy  nil  itu  beiuitiful 

infffs,  8.S  ihii  ihieknesa  ui'tbe  libu  vimes.     A  drop  of  colmir- 

Ms  oil  let  ThU  upon  watur  Hprouda  out  iu  h  Uiin  vfil,  and  Bends 

Uio  o}'u  a  glot-iuuit  acrius  <jf  coIoijt-h.     Kvl-ii  likns  of  uir  ilo 

be  Riiuie  tliiujf.     If  a  plftuo-convex  Utik  in  placed  on  a  convex 

JIB  il  is  obviuiis  tlmt  they  can  uuly  tum-Ii  at  one  i>oiut.,  and 

»t  tiliD^  of  air  varying  in  lliirkne^ri  HiirnHuid  thai  point.     The 

j*ult  of  ihirf  ji*  a  system  of  circular  eoKnii-ed  riugx.     TTiey  are 

'one  set  of  culourH  when  seen  by  ix-tti-ctiou,  and  of  another  bet 

len  viewed  by  tniui4nii>Aioii.     Iiookrii^  nl  thiN^u  riu^,  tliey 

^1  be  in  one  rmulitiou,  lun  Khowit  in  Fig.  o.     Looking  thiom/k 

beiHj  lliey  will  appear  as  iu  Fij^.  I,  or  eonijilumentary  lo  the 

tnt.     These   remtirlinbli-  tx)lour»  vi\ry  wiUi  evury  variation   ui 

le  tliiiknpss  ul'  flu  (ilni  of  air. 

Another  illu»irattou  of  the  depcndeneo  of  colour  on  Light  is 

luced  by  i>aii»iDg  the  ray  of  light  admitted   through  otir 

i-hole  ill  tlie  dark  rooiu,  ueoi-  tht)  (xlgo  of  any  body.     ThiH 

Fert  ut  termed   the  inllexion    of  Light,  or  diffraction.     If  a 

iort-f'K.'ns  len;*  Iw  placed  in  the  boli5  through  which  the  Light 

adniitteil,  ihv  I'llerl  is  utoiv  inteUMi-.     If  a  needlu  be  huhl 

ihia  bpam,  it.s  Hhaduw  will  be  found  to  be  sunimndMl  with 

lint'  fringes :  the  Krst  giving  idl  the  culours  of  tliy  opi-ctnim  ; 

Heeond,  blue,  yellow,  aiul  red;  aud  Iho  third  fringr,  pale 

lue,  |Kile  yellriw,  and  pale  red.     It  is  impossiiile  to  repii-Kpnt 

be^L■  friiigcK  by  artifieial  colounug ;  but  the  buaiitiful  eorws 

lied  aro  shown  in  Fig.   *>.      If  llii*  my  of  Light  bi:  wxeived 

u  g\u^9  rod  lilnckened,  and  we  look  at  it  thi-ongh  a  tine  slit 

a  caril,  the  upiiutu'ancu  will  be,  as  uhowu  in  Fig.  G — while 

ht  occnp3-ing  the  eentro  of  the  whole,  and  Rpt*tm  Heparatcd 

black  biie>  extending  on  eitlier  ^ide. 

Tlic  eolouiT*  of  libtxi*  fuiil  of  grooved  hurfaces  are  easily  seen. 

'  wo  dust  some  hair-powder  or  lycopodium  upon  a  glass  plate, 

d  look  tlniju^h  it  at  a  candle,  the  Unnie  will  appi-ur  surrounded 

n  lialn.     Filired  of  ttilk  or  wuul,  spread  out  closely  logi'tiier, 

riao  <u  bimiliir  coloured  ringH.      Tltc  colours  of  nioUier-of- 

rl  nn\  due  to  the  inlinito  number  of  tine  gixioves  upon  it« 

r^"*!*.      If  w«)  uiell  H  little  wlutc  waa,  and  pour  ihiti  on  tho 

rl,  it  receives  iiiiprc>>;>'iii^  of  tluiM.'  fim-  groovtw, 

cd,  whuu  cold  it  will  bu  ub  induiiccut  as  the  sbeU 


dia  lurtiuft  teiotcK  uicvretf. 

itaelt'.    By  tlrAwing'  a  series  ut  excoeiliiigly  fmc  linen  uu 
or  any  other  metal,  we  may  pwduce  tby  name  ^tUenomvua.    ln$' 
omaments  or  Barton's  buttons  ore  obtained  hy  cutting  siirh 
fiuo  lines  on  tlic  surfaco  of  poUslicd  steel. 

Space  will  allow  only  of  our  referring  voty  briefly  to  the 
splendid  chroiniitic  phenomena  d^iendcnt  on  the  T^>ulrixAtioB 
of  Light.  lu  Mome  future  number  we  may  poesibly  be  tempted 
to  enter  moro  at  larjifi'  into  this  frrtiii*  field  t»r  inquiry.  To 
toko  the  mo5t  simpto  fonii  of  iUnatrati<.>ii . — If  we  i«c©ive  a  raT 
of  Light  upon  a  plate  of  glauH  placed  at  uii  auglo  of  about  '  ' 
a jportioD  of  the  ray  in  transmitted,  and  a  pordon  is  roflptUvii. 
Now,  if  we  place  a  Lkcketied  niinxjr,  to  receive  the  reflected 
ray,  it  will  he  found  thai  tiie  ray  has  onderffone  the  chaogt 
which  we  tenn  }'ol-ir!znlion.  If  a  slice  of  sdphate  of  lime  or 
mica  be  placed  between  the  two  and  wo  obser^'e  ita  imago  in 
the  black  mirror,  wc  shall  soo  a  series  of  culount  sneh  as  arc 
$hown  in  Fig.  7 ;  while,  if  this  is  tamed  round  a  ^nwlrani  tif 
the  circle,  these  are  ehangwl,  and  appear  as  repreaentod  ia 
Fig.  8. 

llrief  and   ueceesarily   imperfect  a»  this   descnptioa  of  iho 
phenomena  of  colour  has   been,   it   i.s   hoped   that  the 
UDportaot  physical  states  upon  which  the  production  of  oolc 
dejMiuds  will  have  l»een  remlered  intelligible. 

All  ooloar  is  dependent  npon  Light.     Kvery  variation  in 
or  hue  is  determined  by  the  physical  condition  of  the 
upon  which  the  incident  Light  tails.     KcfIe<L-tiun,  abe 
refraction,  diffi:ae(ion,  and  polainzation,  mv  nil  engaged  in  pt 
dacinff  that  exqui!^itc  display  which  adorns  tlie  fields  of  Nutt 
and  wnicb  is  no  effective  within  the  domains  of  art. 
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—  introdmtioii  uf  the  iise  uT  irtni  in  Itnildin'^  lias  becfl 

n  ^fTcat  ilrHTtlorntnni  for  tlic  Inst  Iwcnly  yrjM"s.    For  nearly  a 

itnry,  iron  hrw  boon  omploypd  in  tho  corlfitniction  of  steanu 

jirii'S  ami  machiaery  ;  tavi  nn  iuiprovcmcutM  Itavo  from  tituo 

tiinp  been  mndi*  in  itfl  iiinnnrjiclnre,  and  coiififlenrr  lias  lioen 

(1  tlirouifh  fxp^^ncnro  iit  its  itse,  it  hfbt  grnJnnlly  nsiirprd 

liliicc  of  uLlirr  niiilcrintN  in  tnilUvork,  in  '^liiiiiHiiliiin'r,  und 

td^'s.  .Tint  i(H  Hpplicntiou  lo  (IwcHiiij^-honsf's  and  imblic 

igs  has  been  ri'tnrdrd  by  a  want  of  the  ivquisit^^  Icnow- 

{ge  Oil  (he  part  uf  architects  and  builders,  and  n  deUmnina' 

in  many  qurirtcrs  to  rexist  iN  iiitrotluction  as  an  innovation 

ion   tliQ  gootl  old  praclicf  of  einployinj^  brick,  stone,  and 

ibor,  for  snch  |»irpfy=(,'3. 

«  en-iuri'  ecnioiuy  and  Kiiwess  in  thu  iutmduction  of  iron  as 

biiibbng   inatcria),   tho  aivhiliM?!.  ^^luxihl   mnko  hiiiiHi>ir  ac- 

|iiiunt«*(l  with  its  projK'rticfi  in  its  at^it  and  mallrftblc  MMr,  and 

mnwt  commit  to  momnry  certain  facts  ivhich  bear  upon  tho 

Mnpiirativo    rt'nisfiag    powers  of  these  two  maleriats    under 

muiis  kinds  of  strain. 

An   rxamplo  of  the   knowledjjc  which   is   indispfiisablt'   tii 

architert.1  and  builders   desirons   lo  Iw   coii^irlrrcii  pix>R<'ient, 

trill  bo  fonnd  in  tho  following  data  : — 

IWmDf  Strcnirtli  Uiioi|*rMiTc  SlM>iijrtJi        Tmn»tfer»c  MreneUl 

ptfi^iura  Inch  111  iNi.        |icr  pi|n>rc  luctiln  Im.     pvrwiaintncklniM. 

Itf'n  ,...  IC^ti>  lli,(«HI  *I,(XI0 

rnmiitht  Iron  ...  &l,<liK^  3A,iiO(>  43^Ki 

Thus,  it  win  Ik?  obj^orvi-d,  that  whilst  the  ffmdlr  (Strength  of 
WTou^fhi-iron  i«  thrrc  times  as  ^irat  as  that  of  the  cast  motal| 
ita  rcmitancc  to  rni!^hiii)<  is  only  alx>nt  one-third  as  groat; 
thetv  fiu.^tR  point  U>  tjiu  eflcctive  and  fcononiical  employ- 
it  of  wroiigbt-inmasticw,  and  in  simitar  caaea  whoro  t«'j»ule 
hare  to  bo  resisted,  and  to  the  use  of  caet'iron  for  cohimiu 
iiwnrk,  where  the  doHiduratum  in  to  withstand  tho 
rr'-  ■ 

most  bp  aware  of  (he  diffL'rent  arranfrp- 
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ments  ncccssitiiti'd  Ijy  the  varyinj^  propcrtit's  »if  thrrip  mato- 
rials.     A  c»sl-iniii   beam,  for  t«x«nn»lt%  hIiouIcI  have  its  Imtti 
Haiidi*  six  time»  the  biihi  of  Uic  top  one,  vr,   in  pradicVt 
leawt  fiiiir  nines,  to  suit  the  con**enicncc  of  caatiug-. 

On  beams  of  irwu-jhi-wn,  on  tliy  contrary,  a  diHi-n-M 
armngemenl  is  necvssary,  tlic  iirwi  ot*  tliy  u»p  Qiiuch  ns|uinng 
to  bo  iH^ai-ly  double  tlmt  of  the  IiotUmt, — tu  ntl«iu  u  inaiimnn 
power  of  resislance.  In  la-rgt-  wiiMiyht-ii-ou  girdfm  tfrbrH^rM, 
the  c-OQshniC'tioa  id  iip^in  modilicd  by  Llm  iiititiduction  of  tubes 
or  oella  in  the  upper  llanch,  ii8  ia  the  Conway  and  BritAiniii 
brides,  when  the  aivn-H  should  hv  proportioned  In  tbo  rulio  uf 
II  to  12.  Agiiiii,  it  should  bo  iHidt-rstood,  that  the  strengths  of 
g^irdcrx  of  similar  proportions  increase  as  tiio  squares  of 
Hpaii,  whilst  th4.-ir  WL-i<^htK  inL-rL'U:t«c  us  tbo  cubes  of  ibc  span. 

With  these  preUminar}'  obscrvatioDs,  it  may  be  intererftiBj 
glance  cursorily  at   tbo  liistor)'  of  the  upplicatiou  of  irvu 
couatmetive  purpoacs  down   to   thu  ])r(?sent   time,  wbcu  it 
most  striking'ly  cxcinpliHed  ia  Uic  works  in  progrcaa  at 
Kensiugtou. 

The  exA<:t  time  wIk^ii  caKt-ii'un  cuuiu  into  use  nppBare  lo 
\'ory  uncertain,  altliuiigh  fur  the  casting  of  ranuou  and 
purjMuiOti  it  has  been  employed  from  an  early  ilate.    it  wik 
linwevor,  till  1701  that  John  Rciiute  applied   it  siicce.'^sfatly 
mdlwurk,  in  the  inui-hiiiery  of  the  Alblun  MilU,  Southn'ark. 
was  eiiipl'tyml  for  bridges  as  early  as  1777,  liy  Mr.  Hritdwrf 
at  Colebinok  Dale. 

The  lirt^t  notice  we  have  of  its  ap)ilication  to  buildings,  wh 
the  utie  of  cAtit-iroii  beams  at  MeiiHra.  Hhilipfi  and  Lees's  oottM 
mill  in  SaKbrd,  in  I8(»l .  Iliesf  bfanis,  extendiu}^  from  wall  to 
wall,  wui'e  NUppoited  in  lln;  luiddlo  by  i-asi-iitm  eoluums  Hlil 
eurrieil  brii'k  ihvIk's  to  Ibnii  llir  floors,  whiih  were  coiiswjOpnUj 
tin'pitiof.  l*ur  batf  a  cciitiii-y  this  ^aiiie  prindple  of  (.'.m-^tnu- 
tion  has  hceu  succet'ft'l'ully  lollowud  and  ajjphtid  to  nearly  tJif 
whulo  of  the  factoiios  uf  Lauca-shire  and  yorkshire. 

lu  tbo  use  of  caat-inm  thei-e  i»,  however,  a  bidden  soarw 
of  dangCT",  arisinj^  from  dawn  in  Hie  easlint^,  wiuit  uf  pro- 
portion,  fn:,  and  M-vciid  serious  and  fatal  aocideids  ban* 
n-sultetl  fpini  this  cause,  iis  well  as  from  iguomnee  of  tht 
ptt)piTli(*H  111'  the  materia].  Hence  wo  earne^^tfy  recomm' 
the  mortt  exUmMive  .-ippliciition  of  ^vivugbt-lroii  iu  every 
wbero  toueiJo  titmini^  have  to  bo  resihtcd.  'ilie  hrenkagd  uf 
iron  hcrtiii.4  not  only  Involves  the  deslmction  of  propcTty, 
what  is  fur  more  !H.'i-ioiw,  a  j,te«t  sacrifice  of  hfe,  of  which 
accident  at  the  Hartley  Colliery  is  a  fearful  example  ;  and  tin* 


*  The  flaug«  or  flituch  u  Om  fii<ij«'^^3Dit  1'^^*^  •'^  uUwt  tvis  of  Ui*  Itenm. 
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is,  we  beliove,  at  the  presctit  moment  «igagiog  Uio 

x  uttention  of  the  l^ogislalnro. 

le  firsl.  house  oiiiirriy  luiilt  of  iron  was,  tvr  bplievp,  eon- 

by  the  writer's  lirm,  at  Millwall,    [jundon,  in  the  yenr 

it  fompmtHl  a  flmir-mill,  tlireo  st«ricj«  higli,  with  cast- 

tfTHiit  I  ho  <:oi-rii*i-s  and  sidi.-^,  with  iiitfrnicdiate  plntes 

tnm.     'flii^  iiitoriur  vva-s  phisUTftl  ujion  vnre  gauze,  leav- 

fpmix  of  three  inchi's  W'twt^eti  thy  planter  aud  the  eitornal 

to  Bccuro  unifopiiiity  of  tcmfieniUire  witliin.    This  mill 

<n]^truct<od  in  Amotions,  and  >ihippi^l,  hIoh^  with  iht  sleam- 

aiid  inac-hiiier)',  to  ('uii.st«titiiio|>)i.',  nhfi-u  it  still  cxistti. 

iieni  years  smrie  few  hminpH  wen-  constnicteii  of  cor- 

iron  platei,  and  the  diwoverj'  of  the  goid-niiues  in 

imia  and  Australia    croated  a  cuuRiderablc  demand   tor 

so  that  hundnnLs  of  houses,  and  r-ven  churches,  wnrc- 

t»,  &c.,  were  (lespafcche*.!  to  these  remote  cyiiutries. 

teb  was  thp  history  of  our  iron  const mctions  up  to  lhi>yimr 

0  Gl«aC  Exliihitiou  of  18-') I,  when  a  new  cni  in  the  apph'ca- 

of  iron  dawued  upon  um,  taking  it-s  n»>e  in  a  ntde  i^ketch 

DU'd  liy  Sir  Joseph  Puxton  whilst   traTcllin^  from  L'hote- 

Hi  to  London.     It  ia  well  kuo't\'n   with  wtiikt  snceesH  this 

me  ytructnro  of  class  and  iron,  so  happily  conceived,  was 

nately  crpcted.     TTiia  was  (he  first  eolosaal  bnilding  of  iron  j 

followed  ihe  Crystal  PidacX'  ul  fivdenham,  ami  sHb,»eqnently 

Art  Trca.Kiut's  llvhihitiun   of  Manchester   and  the  Kxhi- 

a  at  l^ari.-^,  of  the  MUitc  luatenal 

lese  i-trnclurea  are,  however,  likely  to  Le  etlipaed  by  the 
Qtic  Imitdingn  of  the  fianie  «-hai-actt?r  in  progress  at  South 
DDgton  ;  and  it  is  in  reference  to  the^ie  that  we  shall  now 
tpt,  without  t^nterinir  into  a  s>eientitic  analysis,  togivesomo 
lie  data  which  mayatlord  to  our  readers  a  clear  peweption 
leir  inag;nitude,  and  of  ihe  purpo<ie5i  for  which  they  are 
nd. 

e  deep  interest  which  the  tainented  Prince  Consort  alwayn 

in  every  movement  calcuhted  to  promote  the  education 

improve  the  condition   of  the  people  of  these    iidands  in 

erbial ;  and  his  iucreasincf  desire  to  misc  the  wtandard  of 

in  the  industrial  as  well  as  the  line  arts  is  »o  well  known, 

[hifl  pn-matnre  removal  has  lieen  iinivorsally  regarded  as  a 

"  ealnmity.     U  ia  no  wonder,  therefbi'e,  that  the  nation 

ard  with  8ome  aiixietv  and  with  great  hope  to  the 

f  the  forthcimiiuir  Kxliibilion,  as  a  kind  ut'  memento  of 

KTrieeii  and    enconrageuient    which    have  boon  lost    to  it 
1^  that  heavy  bereavomcut  with  which  il  has  been  visited, 
mmfiu  with  her  Majesty. 
:  the  buildiug  itself',  which  covers  an  oroa  of  nearly  twenty- 
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five  acres,  will  be  found  axticlos  of  fnvery  poenble  < 
ftod  ker  Majestj's  CoDunusioncrs  liave  irparod   uoitlmr 
nor  expense  in  making  aniplc  provisiou  for  Uie 
demands  that  tiave  been  mada   npon  them.      It  wu 
bowcTcr,  that  seven  timeit  tbe  lipace  provided,  gigantic  u  I 
is,  would  1)1!  rix|uirt>d  to  meet  nil  thu  dttmands  of  tlio  exbil 
and  tbe  Commissionci-s  hare  been  compelled  relnctanlJy  tO| 
down  the  nllotiuentH,  in  many  cases,  to  onu-tbird  ur  ooc-fo 
of  what  was  required  by  exhibitors. 

Theuio^it  pi-oiuiueulfeaturo  of  tbu  original  dceiguptvpond I 
CantAiji  Fowko  was  a  (rreat  Ua]l,500  fucit  long,  25U  feet  widest 
210  feet  high,  behind  the  principal  entranco  on  the  south 
The  cost  of  tbf  building,  as  ilmu  L-stimuled,  wtui  Jt,-3^0,UlAI,  «t 
Bxccodod  Uiu  moana  Uiat  the  Coinuiidsioners  could 
expect  to  have  plaood  at  their  disposal,  and  tbe  Groat  1 
was,  tlierefui'e,  abaudoncd.     The  general  plan  uf  tbu 
design  cou8i»tit  of  a  groat   Nave  with  TruDscpts  at  uach  i 
whiln  at  tlie  intersection  of  iIkkw  arc  the  two  ininieoao ' 
which  form  iiiu  chief  fuatut-oH  of  the  Loat  luid  west  front:<. 
navo  in  Si*0  fwjt  long,  S"»  (eet  wide,  mid  KH)  fcot  hipli,  or  I 
feet  less  than  the  great  central  tmusept  of  the  Kxliibiuooi 
iHbl,     Xt  is  aupporteil  by  coupled  cast-iron  oDlomua,  fifli 
highf  and  at  distances  of  twonty-fivo  feet  apart,  on  whics 
tho  great  arcbod  ribs  of  Cfau  roof    aud  tho  hurizoutal  gtidmi 
tlio  galleries,  as  ahown  in  Plate  XVXJl.,  Fig.  1. 

The  PiftufL'    Gallcritrs,    the    Hnest    and    most    cxteuain 
Eiiro[xs  are  iKtrimincnt  liuihliugK  of  brick,  .J4)  feot  wide 
nearly  1,200  foot  long.     They  extend  the  whole  length  of 
Exhibition  facing  the  Croniwell-ixad,  and  form  a, 
series  of  apurtmcnts.     The  principal  entrance  to  iheae  si 
galloriea  is  ihrougli  ithidl,  loiifeot  long  by  I  lOfeet  wide^ 
to  tho  inner  omriif,  and  also  to  the  ataira  which  conduct  bo  I 
gollorioB  abovo  and  diverge  from  the  oiitrance  on  either  aiie- 

In  the  dcsigna  for  tlio  gallerii-s  great  caru  was  tttk^i  in  i 
to  tight  and  ventilation,  so  ossontttU  tu  the  iospectioii  nnil 
servatiou   of  pictim.'S.     On   ascending  the  stairs,   the 
enters  a  vestibule  of  the  samo  proportiuU!>  as  the  hall 
and  from  thi^  point  is  obtained  an  tiiilmiki'n  viuta  throuf^ 
whole  extent'  of  the  gallery ;  and  it  is  ditHciilt  to  conceive  a  i 
iuiposniff  eflfeot  than  the  noble  proportions  tif  the  gallcnc* ' 
both  sidee. 

An  eminont  writer,  in  deecribiog  it,  states  thalr^ 

*0n  wtcrin^  the  rtont,  on  either  iJ4r  tlip  rUiirr  will  finrf  hlniaelf  IbI 
•pifliow  bull,  33!S  tvfl  IiMij;.  M)  Tm  wide,  and  43  feft  lii^h.     I^tmin^  1 
thk,  he  «iU  «nt«r  oiw  of  Qie  Mxn^  iowrt«,  which  fonia  «  roooi  M  hy  U  ta 
and  M  Aci  high ;  he  iriQ  titca  catw  utotLfrr  room,  75  fort  long  uut  tt  I 
MtD«  width  aiKl  bnglU  m  tha  %n<L,b(in.  -«V\i^  V  ^t^V^wi  xnUi  ibe 
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I  wboiv  he  will  hnvi>  an  uniiitcrm|>l«d  view  of  tbti  wbule  uiaiu  (jkUrij. 
fit«rior  d«oonUion  of  tbcM  rooms  u  rety  Biin|d«t  uid  iiu>7  !>«  briefly 
bv4l  M  s  pUin  core  <-xt4>ti<liiij{  to  mch  Hi<]«  of  tbii  tkjhi^b,  and  iMlng 
louMtni  coraice." 

on)uj.'li  venlilittiun  is  amply  provider!  by  the  mlmission  of 

.lirvni^h  ftpcrtiirea  at  the  level  of  the  floor,  aiiJ  ultomiur 

tiatpii  air  to  escape   through  lomiv-s*    iu  tLe  Hkylights 

The  lighting  of  the  gallery  is  vei-y  successful,  and  the 

t  point  gained  is  ui  equal  distribution  of  light,  so  as 

t  any  reflation  of  mya  from  the  picture  to  the  cyos  of 

ator.     Tliis  has  boon  successfully  aceoiiipliisbtKi,  and 

us  eveiy  roa^ou    to  believe   tiiat  in  any  position   where 

spectator  may  Htainl,  Iho  pietimw  will !«;  eeen  ftHth  tho  bust 

lible  effect. 

he  galloriesj  which  extend  along  both  »i(lcH  of  Iho  luivu  and 
Bcptj  are  snpport<.'d  by  caat-iron  jprdcrs,  which  rc-st  on  the 
l>lc  coIuumSi  which  oacend  to  a  height  of  liily  feet  from  the 
r  and  from  which  spring  the  principtil  arcltcs  of  both  nave 
I  tniDscpt.  Those  girders  aru  ut  right  luigles  with  the  line 
ihe  nave  aud  IrauM.'ptii,  and  rL-^tt  on  Muglu  columns  twenty- 
'  fwji  high  under  tho  centre  of  (lie  flfly-fect  wido  gallerioa, 
[on  tho«e  which  surround  the  NpHcioiiH  courts  on  both  sides 
Be  nave.  They  are  formed  of  a  series  ttf  equilateral  trianglo9> 
icb  unite  tho  lower  and  upper  llsinges,  and  are  calculated  to 
bort  mriru  than  four  times  the  load  that  ever  ciui  Ih)  brought 
b  them  by  a  er<jwd  of  people  closely  pQcked.  Botwoen  tiie 
ptnrurtie  ai»t<iron  girders  ihu  joists  and  Itouring  are  HUpport«d 
ooden  betuiis  trussed  with  tran  rod^;  and  un  (he.se  uud  the 
beantn  (towhii'h  is  attiu'hed  huutUomo  railing  on  both 
'OndiDg  the  nave  ihu\  cuui-th),  aiv  placed  the  joists  and 
g,  forming  un  exleliL  of  upper- gal k-jy  ai'tommodntion 
k1  to  iiitf  mile  initl  a  lull/  III  i-  ii'jUi,  and  varying  from  fifty 
wa-nty-evc  feet  wide. 

Sapper  girders*  which  support  ihe  flat  roof,  covered  with 
1  Bine,  nre  of  lighter  construction  than  those  below,  but 
rient  power  to  it-nist  fom'  tiruos  tho  weight  to  which  they 
•  ever  l>e  subject^-d.     Tho  level  of  the  tlooi-ing  is  five  feet 
W  that  of  the  tturroundiiig  ativets ;  lUid  the  nbject  of  (huH 
Sng  the  Hoots  ift  to  olitaiu  a  inorci  imposing  view  of  the 
|3i^  as  the  visitor  enters  from  the  domert  at  each  end.     ITe 
f  choTi^fore,  nsccnd  two  steps  to  a  large  platform  or  daia  at 
entrance,  and  from  thonce  descend,  by  a  flight  of  steps 
ij  feet  wide,  into  tho  nave  or  trani^cYits  ou  three  »>ides. 
le  are  four  large  courts :  two  of  tliem  250  feot  by  204>  feet ; 
more,  2*50  feet  by  8ti  feet  wide ;  and  two  central  coorta. 


,  Mwj  orJoorvT,  from  the  Frwich  wonl  foHWrt— \bft  c(^«as% 
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one  150  (eei  wianrp,  ntnl  the  other  1^0  fiM>L  by  Rf!  fiv^i. 
II  tUes**  arc  50  feet  Hig-li,  ct'i\-fir('il  witli  '  '  i  "  .  i 
ihovo.     Tlipy  nn?  thts  only  iKirl-n  nlii<-li     ■  

PftlarO. 

Otm  iiii|>iii-taul  roatiin*  in  wliidt  the  Kxhibiliou  uf  1802 1 
fniin  t  lint  of  1  S-'j]  J  is  the  lU-lrctiliiupnt-rooinfi  (iml  Aivndes* 
arc  Ifiiilt  <tf  biVk,  ami  nvt'ilorili  (Ih-  wKoIl*  i-r  lln'  IlnrtJa 
GunleiiH.      Uiiliki'  its  ijri'<U'*'i'Sv..r  id'  I8,'il,  wln-rt-  (Uo 
tiK^ntH  woil"  conlincil  to  lii^ciiils,  sodit-wntf'r,  im»l    l)un?4, 
of  the  present  l'ixhil>i(itjti  will  be  '>ii  :i  large  "calv,  wtT)' Jw 
tion  of  rpfri'HhiJiunt  Immiiv  Hii)ipli(Hl  iu  Kpitcioiis  dihiiiir-nun 
500  feet  loTiff  by  75  f*?i-t  wult* ;  MiiJ  tlie  iin-udes  dh  eneli  si  Jy 
be  collectively  iibuiit  I.^IXI  fei*t  in  leiigtli  an  J  25  feel  in  mdtl 

'Hie  Annexe  or  iiuirliiner)'  eoni|>;tiltneiit,  wliioli  ■ 
the  wi?«t  H<}t-  nf  the  FTortifiilluml  (ianJens,  in  em    ■■ 
spaces,  t'iu'h  1 .000  feet  Ionf>;  iiml  ''O  leet  wi  Je^  covering 
of  50,000  itqiiiiiv  feet..     The  whole  of  these  (.-onstriiciioaii-'? 
priwfl  u  "I'ldge-ftiid-valley**  roof,  cwuposeJ  of  a  very  d* 
uiiiterial,  and  of  very  simple  mnstruetioii,  luiim-ly,  fUvil  bcai 
nniletl  together  in  the  furni  nfiu-elies,  whieli  Mprinj^  fn)in  vw 
'ttainlanl-'  ol"  two  „  V-incIi  plimk"  naile<l  t*';,'>'lla-r  to  a  height 
fwt.     Tliepf,  J^piin,  jiii]>port  the  gntter  plunk,  whei-e  the 
tlie  rftrtci-s  tcriainote,  a  little  below  the  introdtM  of  the  LTini 
jirch.  Tlie  rrxifrrannjMaiv  boaixlw  iiuiletl  tugvther,  :uiiIfiodiaiH 
that"  the  weight  rnmes  rlireet  fin  their  edfji?s.     The  lower  piirt' 
the  nuA'  '\>*  covered  with  l"»j»rdH  mid  felt,  and  the  upper 
jj;ln?,ed  with  skyli^ht-i,  liavinjj  Iietirci-s  fur  veiililiiliiiu  ihi-oti 
the  whole  lenn^th  tif  rln^  thiTO  divisions. 

'IluK  depfirlment  v(  the  K^diibitiou  will  bu  devoted  entir 
f«  machiuery  in  inutiou ;  and,  in  order  to  ^ve  every  fat-iiitv 
e\hihitor^,  a  large  supply  of  steam  fi-<ini  six  SO-hor**-  Ijoilei 
placed  at  the  norlh-west  comer  ol"  the  Jlortii-uitunU  Oari 
will  be  ronveyeil  in  pipes  laid  in  n  tunnel  ihe  whole  lei 
nurth  tu  south,  at  the  cost  of  the  Commi-sionei'M.  PVo^ 
also  made,  by  the  introduction  of  lar^  wroiiffht-iron  pipea, 
carrying  tlie  e\haii5tcd  steam  clear  of  the  huilding:5j 
the  iiiiniercins  engines  8Upphe<I  by  the  exIiil>itont ;  luid; 
uj^in,  with  the  necessaiy  shnt-oH'  vidvex,  will  coDslitiii 
motive  power  to  be  employetl  in  ilriWnjr  every  diT»ei  _ 
urtnachinrTy  subruilted  fur  public  ijispeeiion.  In  addition  to  I] 
steam  re<|iiircd  for  tUc-si^  [mr}Kwe«,  npwanls  of  2/iOO  fee! 
SJ.tncli  ]M>li»hed  shafting  will  bo  extended,  at  ii  het;{bc 
10  feet  fnan  the  tloor,  for  the  neconinxKhitioti  uf  Iho  uxliihittr 
The  shiiftiu>f  will  bo  anpnorted  on  neat  rasUiixm  4'nluit 
extendiiii;  at  eoiiveiiienl  distances   in  Hiit-K  aV 

of  the  ditlerent  divlsiun^,  and    of  Huiuble    ; 
to  meet  the  requirements  of  the  exhibitors  and  give  not 


TRC  ORCAT   EXniBITION   SCILUINOS. 


323 


thfl    different    macliines.      In    fact,    tlie    tlepartment   of 

irhinury  in  uioUou  buiug  ttilirely  ^qiiunted  fram  tho  utJier 

of  the  Kxliibition,  lliyre  will    Ik*   uo  risk  of  injarv  to 

of  tlie  more  delicate  articles  of  nianiifocture,  uur  to  dinno 

sinimLMil-a    wliirh    rtHiiiitx?    to    by    kept    dry   and   (roo  fmra 

ttttiinsrphero  charged  with  vaix>ur  wliore  steam  macliiuery  is 


I  From 


■nn  this  dcscriptioQf  it  will  bo  secjn  that  the  mauhintiry 

iieiit    will    of  itself  bo   a    disdoct  and    separate   fxhi- 

lon ;    probably  the  most  perfect    of   its  kind  i'v«r  brought 

bforu  the  public.     It  will  cunmin  some  of  the  most  ingenious 

c^lmniral  contrivance-H  of  this  inventive  age,  and,  froui  its 

ttvut,  will  furnish  a  colleftion  of  machines  ymployud  in  aluoet 

'  3f^'  branch  of  mannfactiire,  not  only  in  this  conutry,  but  from 

>r\' l>iirt  of  Europe  and  America.    In  this  World's  Fair  will  bo 

'liliitcd  competitive  machincr)'  of  every  description,  from  tlio 

*l  iHniilenjiis  Hteiim- engines  to  the  deliciitc  lace  and  fMfwinif 

[>hiDo».     How  rtiig(jfpstive  of  process  to  the  mechanic  and 

eau,  and  bow  interesting,  will  be  the  comparitian  of  thcso 

jne  o|M>ratinn)i  when  ])re8ented   to  the  eye   of  every  con- 

lerale  and  retl&cting  spectator!     This  combination  of  t(U«it 

il  the  whole  cunningly  deviled  machinery  of  the  usoful  arts 

sing"  employ?*!  on  their  respective  operations,  is  no  common 

(bt :  and   it   is  only  in  this  divply   interesting'  department 

It    Wo  slmli    luim    to  a<lmirc    and    fully    to    apprccinte    tbo 

Ido  of  the   invent  ifo  powers  of  the  present   ai^,  and    llio 

Bs  to  which  they  are  appHod  in  tho  useful  and  the  in- 

riol  arts. 

Kxclii.'<ive  of  the  Annexe  for  m.ichinyrv,  thei-e  is  another  of  tho 

lie  (iliiineter  ronping  alon;;^  the  eastern  side  of  the  IIiTtJeid- 

il  (jardens,  for  tho  reception  of  agricultural  imph^nicnts  and 

larger  specimens  of  metullurg-y,  minendogy,  and  geology, 

of  booTj  mai;liinea  which  do  not  require  motion.     To  tho 

ipr,  nf^culturist,  and  mral  population  this  portion  of  iho 

uliiliou  will  uObrd  examples  of  every  improvement  that  ha-s 

ten  plm'c  for  tho  last  tweniy  years ;  and  the  young  agricul- 

rist   need  only  employ   his   observation  in   order   to   mako 

iwlf  master  of  what  is  being    dune  to  attain  still  greater 

fection  in   the  tillage  and  the  increased  production  of  the 

ill.    HtTc  will  bo  found  erorj'  variety  of  hand-plougb,  BOiuilier, 

W  griblKT;  and  here,  also,  will  be  exhibited  varions  dcscrip- 

is  of  Hteiiin-plnughH,    reaping. machines,  stmw-cu tiers,  &.c., 

and  the  ni<-sl  casual  obsi-rver  will  not  fail  to  derive  bonotit. 

am  Bueh  a  dic|)luy  of  the  great  and  important  features  whirh, 

machinery  alono,  have  chnngod  the  face  of  the  couutr)',  uud 

tost  quadrupled  the  produce  of  tlio  land. 

lyu.  in.  z 
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Oor  limited  npoce  will  not  admit  of  further  dcacriptian ;  lint 
ID  cloHiiif;  ttm  sotaewbat  impurfivt  accoaut  of  ttie  Great  later- 
nfttioiuil  Kxhiljition  iluildin^,  it  may  be  proper  to  advert  toUie 
Becuri^  of  the  whole  stroctnre,  which,  is  ano  to  the  excellm 
deeigna  of  Captain  Kowku,  placed  in  the  handi*  of  the  cco- 
trorcAors,  Moasrs.  Kelk,  and  Clmrles  and  Thomas  Lucas  Brotbm, 
for  executioD.  To  theite  gentlemen  every  pnuM*  is  due  for  tk 
lilicnd  and  eflS.cicnt  manner  in  whieh  tbey  luive  perToraied  tlieir 
contrftct.  The  whole  of  the  reRponsibility  f«>r  the  exeeotioo  of 
tliL*  wurks  re)<ted  on  theni  and  their  enginttr,  Mr.  Meesnn,  T  V., 
who  piDpftrtHi  tlie  working  drawings  to  be  uul'iiutt-i'd  tn  a  Uttilii- 
ing  Committee,  cflnsiating  of  the  rlnrl  of  Shelhame,  thewriw, 
and  Mr-  W.  Baker,  who  tindert^xrk  to  lu^t  fi>r  thoComnii.'>jiMiwn 
in  cuiijunctian  mtli  Oaptiiin  t'uwke  and  the  coutractors  abare 
named. 

The  general  features  of  these  large  stmctnreB  have  no  rlion, 
■eoording  to  the  opinions  of  some  persons^  to  nrchiUvtnnl 
design,  btit  thejr  are  admirably  at^lnpted  to  meet  the  require- 
ments of  the  Kxjiibition;  nnd  the  lung  vista  of  the  nave,  ^th 
the  domes  and  transepts  at  each  of  the  east  nnd  west  ontnuoet, 
will  convey  to  the  spectator  a  sense  of  perfect  harmony  as  regartla 
altitude,  magnitude^  and  general  effect,  seldom  to  l»e  met  with 
in  ]»ublic  buildings.  Independently,  liowever,  of  architeftnnl 
Considerations  and  an  imposing  exterior,  the  grc^t  and  iaip:ir- 
lant  aim  of  the  Uuildiog  Committee  was  to  sec  that  eveir  jtart 
ahould  be  made  secure,  and  that  no  danger  could  possibly  ariHi 
through  a  want  of  due  proportion  in  the  different.  pati4,  and  of 
the  ueedfui  strength  in  eveiytliing  that  might  aflect  thepabtio 
safety.  Un  the  port  of  the  Cfintractors  every  alterotian  an<liin 
the  wishes  of  the  architect  and  committee  have  been  cheerfally 
and  liberally  conceiled,  and  the  rosult  is  the  following  letter,  con- 
■Knuatury  of  the  ti-ials  and  experimental  facts  arrived  at  in  test- 
ing the  resi.sting  powers  of  the  different  floors  and  ginlew,  and 
the  great  domes  covering  the  points  of  intarBcctiuu  of  the  ditc 
and  tmnHctpt^: — 

"  Tu  THS  ColDnBSIOMBBB  OF  THE  ItTTERS ATtOKAL  'ExtHBTaoS. 

**  My  Lonlii  and  O^ntlemen, — FMting  that  it  woultl  he-  »  fN>oKw  ntnO^ 
tion  to  tlie  (^imiiiHHtoitKra.ajt  wmII  sutla  mi Dii.'lvr>i,  iw  tnumWrs  itf  tlw  UnOi&i^ 
Committw,  luui  »Im  >  iluc  pa^uitiuu  for  the  pnblic  eafety,  that  tha  jp^ 
unil  cither  Hocrs  otthe  Iiit«niutioiial  E\hil)itioii  BoilJin^,  at  Soulh  Ki<itfiO]it»B. 
shniil'l  he  thoroughly  provoti,  wo  undcrUiuk  a  series  of  experinuurii  •" 
Moii'Uj  loaL 

"  Wo  h*TB  to  report  thnt,  in  esnyinp  out  thwo  fxpertmmtB,  the  Tiriw 
floAn  nod  HtAirs  were  put  ba  a  more  severe  bt-at  Umd  they  woukl  he  uiitiKU^ 
to  witSi  Ute  Urgcftt  uunibor  of  iwojile  Uuit  could  iMwnJbly  b«  asMnUfld  flp* 
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»i  Any  lime  damj;  the  £xhi1)ilioii.  Ttie  residU  of  th<«c  experi- 
ab  fuJIji  twiir  wit  our  c«lcubi4i«i»  <fu  ibv  I'Uvii^b  i>X  tliv  diiT«ri<uL  purts  of 
I  sUuctuiv,  oikI  we  fwl  perfectly  aatiiilied  aa  lu  tlie  eLibiUty  of  tbe  building 
■  (]ia  pozpoM  fiir  vhich  it  was  lalendHL 

"TliA  two  Urg*  doDiM,  in  the  atreitgtJi  at  which  wo  bar«  taken  great 
■t,  w«n»  euad  fioin  tlicir  tcmponuy  rapport  liurt  week,  uid  no  olitervalila 
ttleiuent  took  pUce. 

"  Tbe  foltuwiiiij  tjus  th»  partlculan  of  thQ  t«iU  : — Hie  firat  causud  n  Intgo 

of  men,  shout  4lXi  in  mirnber,  tn  ho  cloeely  padied  upon  a  spftw  2&  teat 

85  fwt,  on  nil*  hjiy  of  flfHiring ;  wc  then  movi'il  them  in  st^p,  iind  aft«r- 

DUtdc  llMrm  nin  over  the  (liffvtent  gaUerien,  xiid  down  tsu-li  HtnirvniM  ; 

the  tnuait  time  wa  catuod  tlie  deflectiuns  of  tht-i^'inlcra  rarrviiij;  thw*^  floors 

1  b«  tain-fiilly  UQt«<l  at  •crcral  plnces,  ami  Uwl  the  Hatiittiictiou  of  finding 

tu  cadi  <a»t'  the  dellectionij  wen?  very  nearly  the  mine,  tbiH  cxhilnlin^'  a 

rkahle  anifuniiiiy  in  \Xw  coiuttruction.    The  isutt-imn  fprdvrB,  with  i!S  fisi>t 

rinf^.  CJefleeted  only  onr^ighth  of  &ii  inch  At  the  centre,  uid  the  timber- 

bouns  of  the  Hamo  bMtrin^  pluccd  between  theitc  ^rdcn  deflected 

raainrhiit  tht>centre.     In  every  inulnnc^  the  girden  and  tnuMvnoorereil 

'  ori'{in:id  poKition  iiumMiiiti<ly  on  th<*  TvniDval  of  th«  lund. 
**  Wc  ar?,  my  Lord*  Mid  G«atleui«n,  yours  bithfiiUy, 


"London,  FeUl  a" 


WTtf.  FAIRBAERN, 
WILLIA>I  BAKER, 


Before  the  dimenKions,  formS]  and  conditions  of  tlie  columns, 
irdero,  tinoiwd  bmtiiR,  and  raftera  had  b(>en  decided  ii[K>n,  a 

ng  series  of  preliminary  fxpcrimenta  wore  coiriod  on,  and  it 
not  notil  tiie  Building  Coramittee  and  CHi)t«in  Fowlce  were 
»aliHliedas  ('<>  i\w  MN.mrily  of  every  part,  that  Iho  building 
wfts  allowed  to  proceed.  Not  Batisficd  with  thc.^  early  pro- 
caatious,  tho  Building  Conmiittee  rCBOrted  to  tlie  tiual  and  still 
Sore  f>c\'ere  tenU  tjf  im])act  and  coEicnBsion  as  producMid  by 
iniircliinj*  tho  largo  body  of  mon  linked  together  over  stoiw 
bill)  ^liliories  at  qniclc  and  afterwards  at  "  donblo  step," 
Manipiii]^  hard  on  overy  part  of  fie  bays  of  25  feet  sqiiaro. 
All  thrsp  precautions  have  been  taken  to  secure  the  publio 
tafety  when  placed  under  every  conceivable  condition  in  which 
they  can  bo  loadod  by  a  movinjif  mass  of  people. 

Amongst  tho  most  prommont  fi-atnircs  of  the«e  bnildinga,  and 
IhoM'  tliat  have  created  anxiou)^  cotisitlcrat  ion  on  tho  part  of  th© 
Bmldingroininittpoandthennj^'inoer,  .Mr.  Meeson,  arethegi'ewt 
Domes.  These  largo  constructions  (dwiigned  on  a  scale  greater 
thoo  anything  of  liio  kind  had  ever  been  done  before)  were 
08nH*ully  consiih?reil,  in  order  to  bo  within  the  limita  of  tho 
Brtiraaioa,  and  at  tho  Bftmo  time  to  cmsuTe  ample  stnbili^  in 
Uw  BtructureH.  They  were  originally  calculated  to  mistain  a 
fiwoe  of  40  lb.  per  sqnaro  foot,  if  such  a  forco  ooidd  uvct  b^ 

1.  ^ 
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applied  by  the  most  powerful  tempest  ever  known  in  tbie 
coimtry,  whichj  however,  seldom  exceeds  26  lb.  to  the  square 
foot. 

On  the  whole,  therefore,  we  are  justified  in  coming  to  the 
conclnsion  that  the  buildings  are  not  only  secure,  in  so  fer  as 
regards  the  public,  but  they  are  admirably  adapted  for  the  par- 
pcaes  intended ;  and  it  is  our  sincere  wish  that  every  other 
feature  in  the  Exhibition  may  prove  satisfactory  to  the  Com- 
missioners,— ^that  their  object  may  be  fully  realized  in  a  brillmt 
Buceeas! 
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ON  THE  HEtATION 
)P  SCIENCE  TO  ELECrrUO-PLATE  MAKtTFACTURES. 

£Y   QGOBQE   OOHB. 

PART  L 


r  ITTLE  Aid  Gay  LuHsac  think  when  he  discovered  cyanogen, 
iLi  in  the  year  181  ft,  the  great  influence  wliich  that  substanoo 
jroald  have  upon  the  comforts  and  lu:curias  of  ovQry>day  life, 
Vnssian  bhie,  the  siihstance  with  which  lanndressca  colour 
Inen,  fwid  which  is  composed  of  cyaaogva  and  iron,  waa,  it  ia 
me,  known  a^  Lod}^  0^  as  the  year  ]  704,  whca  it  was  dis- 
torered  by  Di&sliach  and  Dippel,  in  Berhn;  but  that  this 
Bbftance  contained  cyanogen  was  not  known  nntil  Gay  Luaaoc 
lieoorOTed  it. 

AD  experimontal  knowledge  generally  passes  throngli  three 
Itagee, — viz.,  discovery,  invention,  and  practical  daily  working : 
I  pniloeopher  discovers  some  new  fact  or  principle  in  natnro ; 
n  inrentor  appL'es  it  to  some  nsefnl  pnrposc;  and  a  man  of 
oaiiieBB  brings  tlio  invention  before  the  pubUc,  and  continues 
i  in  daily  use. 

SupiMjee  that  Gay  Lussac  Tiad  not  discovered  cyanide  of 
potaasmm,  and  that  it  had  never  been  discovered,  it  is  highly 
probable  that  the  lunnufucturing  rettima  of  Birminghani,  Shef- 
fc-ld,  and  other  plac<?8  in  which  electro -plating  is  conducted, 
iVould  bo  much  less  in  amount  at  the  present  time  ttmn  they 
simply  bccanse  there  is  no  other  known  substance  witn 
bich  tlio  electro-plating  of  base  metaU  with  gold  and  silver 
n  bo  satis&ctority  effected. 

The  base  of  every  article  which  is  coated  with  a  tliin  film  of 

;ver  lor  domeatic  pm-jwses  by  electro-plating,  conaista  of  an 

of  threo  motala--copper,  zino,  and  nickel ;  this  subatance, 

lonly  called  nickel  silver  or  German  silver,  is  choaen  for 

is  pnTi'Ose,  because  it  possesses  a  white  colour  nearly  allied 

that  (if  iiad  silver;   and  when  the  outer  coating  of  noble 

itol  is  worn  away  by  use,  the  exposed  baser  portions  do  not 

nt  the  unseemly  appearance  that  they  would  if  a  metal  or 

.ofanoUier  colour,  such  as  copper  or  brass,  had  been  used. 

~  discovered  by  Cronatodt  in  iVe  ^e»r\na\,M^ 
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is  now  a  metal  of  cQiisitltinible  importAace  in  tiie  towm  of 
Birminffbam  and  Shettield;  tlie  galvanic  battery  wiis  diBCovendl 
by  Volta  iu   1800,  and  magncto-clcctricity  hx  Faraday  *bo 
the  year  18:10.     Without  tbe  dlscovory  of  nickel  we  «l»oo 
liavo  liad  no  nickel  n)fmeriE!&,  nor  German  silver  maunfactoiiai;] 
and  without   galvanic   and   magnoto-olecfcricity   tlio  oxtenanJ 
trade  of  cloctro-plating  would  never  Lave  sprung  up,  and  ti« 
manufaccuro  of  galvanic  liattorim,  teU'K™l''i'c  iuslrumouts,  aDill 
especifdly  of  the  immense  quantities  of  tdcfgrapU  wire  now  coo- 
siinii«l,  would  never  have  exiiitt.'d. 

Those  and  other  kindretc)  mtientific  trutlis  having  beconu 
comnion-ptace  facts  of  evei'ydny  life,  we  arc  apt  to  think  dut 
abstract  science  has  had  but  little  to  do  with  their  productmii 
and  wo  are  thus  unoonscioualy  led  to  nndervidoe  Iho  importance 
of  abstract  scientific  inreHtigation. 

It  ia  true  thai  many  praceti^ca  of  raanufactaro  have  aoi  beta 
con»oquonccs  of  abstrai't  Bcientific  diiwovery,  iliat,  tlicj-  origiiiiDy 
resulted  from  alterations  made  in  the  rudeMt  arti'itit'  appliiuic«,.i 
and  that  they  have  been  directed  and  iiiiprored  by  the  ns>u~ 
of  erpcrienco.      For  ages  past  we   hare   been   detiving  Urn} 
benefit  of  scientific  principles  without  a  knowledi^e  of  tlwir 
existonco ;  we  have  trodden  in  the  beaten  path  of  oxpcnenoo^ 
ignorant  of  the  truth  that  wo  were  acting  in  unison  with  tixedj 
and  certain  laws.     Numerous  urt-s  and  processes  were  iu  ext< 
sive  operation  lang*  before  the  prinnploa  involved  iu  thcni  we 
at  all  undcrst<ood;  the  nrt^  of  emuuelting  and  of  in_>ii>Kmellin<i 
were  known  hundreds  of  years  before  wo  wore  aL-ijuainted  with 
tho  principles  of  chemistry.     In  some  instances  the  recorded 
Jesuits  of  daily  experience  in  practical  matters,  tubulated  and' 
died,  have  led  to  tho  dificovory  of  scieutilic  laws,  but  Uiis  ta 
merely  the    making'    ano  of  tmr  ordinary  experience  for  tbfl 
advancement  of  knowledge,  iustead  of  making  wpneial  cuperv 
ment*  for  Uio  purpose. 

It  is  uIho  Inie  that  many  diaoorerios  remain  a  long  lamo 
before  they  are  practically  and  extensively  applied,  that  aonw 
made  long  ago  h«vc  not  yet  found  a  pi-aetioal  use,  and  \H.^^ 
of  miperlii'iiLl    minds,  therefore,  frt^quently  inqnire,   "  what 
their  nse'i*"    Tlieir  use  is  to  assist  iu  the  development  of  othii 
discoveries,  an<l  to  bo  rendy  at  the  c*imnmnd  of  tlie  invent 
who  uppliert  tliera  to  useful  purposes.     Of  whet  use  wore 
various  abstract  investigutions  upon  specific  heat,  latent  hcal^ 
tlw  tension  of  vapoors,  the  properties  of  water,  the  mccliamcal 
effect  of  heat,  kc,  hy  Blaok  and  others,  but  to  be  ready  fo 
tho  illustrious  Watt  to  apply  in  the  stenm-engino  V    Ofivl 
use  was  tho  discovery  of  atmospheric  elctTtricity  by  Ft 
but  to  load  to  the  preeervfttian  of  human  life  by  meftna 
Ughtning  conductyr&'C 
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It  is  imo  that  many  things  which  hiivo  appeared  very 
promisiiig  la  tli«ory  or  in  (fxperitnent  have  tailed  altogether  in 
practice,  but  why  la  this  V  It  la  not  ihiit  the  principle  of  nature 
eadstocl  in  die  ouo  case,  and  did  not  exist  in  the  othur,  but  that 
ire  have  iiapertWctly  undt^mtood  them ;  that  Irom  some  unfore- 
■era  circuiiibtaucDii  we  Imvu  been  imsl>le  to  apply  tJicm,  or  thsfe 
m  have  indolently  abandoned  them  without  aufficieut  or  propor 
trial. 

In  many  caeee  we  aro  nnable  to  obtain  the  Bame  conditiona 
of  snrceM  npon  the  larp«  smio  tliat  we  have  upon  thy  Kinall 
acale;  if  we  melt  some  brass  iu  a  crudblo,  and  cover  it  witli  a 
layer  of  bonix,  and  dip  a  piece  of  perfectly  clean  iron  into  it, 
tlw>  iron  will  receive  an  adhesive  metaUic  coating ;  bat  if  wo 
•ttcmpc  to  coat  very  bulky  articlefl>  sueh  im  sheeta  uf  iruu,  by 
this  pTOcosa  we  fail,  hecnu.se  no  vessel  will  with.stand  the  heat 
and  great  weight  of  Iha  melted  metal. 

In  other  cases  a  process  &ilfl  bocauee  of  ita  too  great  expense  ; 
t&aay  attempts  have  been  made  to  saperaede  steam  as  a  motive 
power  by  meumt  of  eloctro^magnetiam,  aud  engines  driven  by 
tint  force  have  been  coimtructed  uf  five  or  ten-horse  power; 
Int  the  coitt  of  drivincf  them  ha^  been  found  to  bo  at  leaet  ten. 
tones  th^  amuunt  uf  tbut  of  a  steam-ei^iue  of  uqiial  strength. 

And  in  other  cam^H  we  fail  becaniw  wc  attempt  at  otiee  to 
tany  out  apon  a  large  scale  tlmt  wlii<-h  has  only  been  tho 
■abject  of  a  small  experiment,  insltiad  uf  eiilurgiug  the  proceaa 
fa^  tonall  degrees,  and  wlapting  the  appanitu-s,  the  materiolB, 
4Dd  its  trentiiaent,  to  the  siiM^  of  the  operation. 

lliat  which  appears  very  KJmple  in  the  hHinhi  of  an  os))eri- 
noDtalist  almost  invariably  becomes  much  more  complex  when 
Gwried  into  practice  in  a  manuiactoryj  simply  because  there  is 
then  a  greater  nnmbor  of  oonditiotia  to  bo  fultiUed.  Eleotru- 
pplatin^  a  piece  of  steel  with  silver  is  to  a  chemist  a  very  simplo 
itoattor,  because  it  is  uf  no  importance  to  him  whether  the  miviar 
vShnrca  ftririly,  is  of  a  good  eoloar,  or  is  deposited  at  a  certain 
cost ;  liut  with  a  m^ntn/iirturer,  unless  aii  dbese  conditions  oro 
fiiltilled,  tho  process  is  a  fiulure. 
L  No  towns  have  perhaps  benefited  more  by  scioiitiGo  dis- 
■torery  and  its  application  to  trade,  than  Birminghara  and 
^H|effinld,— the  former  in  particular.  The  great  bulk  of  tho 
^HpRles  mauufactiii-cd  there  being  composud  of  uictiil,  aro 
'prvdaciid  and  omamynled  by  mechanical  and  chemical  pro- 
I  oeeawi,  and  therefore  oifer  |>ecaliar  advantages  for  the  upplica- 
Htion  of  mechanical  and  chemical  knowledge. 
B  idany  mannfacturta^  aeem  to  think  that  becanBO  then* 
■  eperationB  are  so  completely  routine,  and  have  been  handed 
down,  to  them  by  their  predeoesaors  in  nearly  Uwar  present 
■tat<^  they  oro  aot  at  oii  iudobtod  to  aaettoe-,  Wltketc^&^Q 


330 


PQPU1.UI  KuxcK  Ksvtnr. 


letaU,    wUch    Aoea 


I 


maou&ctore,    espectaUv    amoogv 
continually  involve  ifcieiitilu!  kiiuwlcdge. 

Not   only  liAs    srientxi    benefited    roannbrttiran,   bat 
operatives,  because  the  exteu«iva  of  science  to  man 
purpoaes  haa  Dom)>elle(l  iJiuin  to  make  tbemselrBB 
with  intellectnal  snhiert-ii.    In<itrjul  of  romiuning  men) 
mucluuiically  performing'  the  work  set  before  them,  lltpy 
obliged  to  exerciBO   the  faciiltitw  of  obisen'aUou  uud  ja ' 
iu  watcliing-  the  resnlts  and  directing  the  ortion  of  mcchanii 
physical,  and  chemical  forces.     Imtteod  of  following-  the 
path  of  experience,  neing  unknown  fomw  to  accomphsB 
dctiiiiic  result^  they  pursue  their  labours  with  the  aid  of 
and  certain  lawn. 

No  man  has  more  occasion  to  bless  the  introduotion  of  tfai 
8t€<aQi-en^ue,  machinery,  the  galvanic  battery,  andftcienroia   I 
geofiral,  than  the  working  mechanic,  becauBe  it  has  mitigntwl 
his  physif^l  toil  by  giving  him  the  duty  of  simply  direrttng  Hit 
taboiu*  im^tend  of  actually  pfrfomiing  it :  whilst  it  hiw  do|)riv«i 
him  of  one  kind  of  cmpluymcut  it  lias  provided  him  with  sunw- 
tiling  better.     Hut  a  few  years  ago  the  operatives  in  the  wlvw- 
plating  trade  had  to  l»y  the  aiver  on  the  articles  with  iLi-ir 
bauds  and  tho  aid  of  a  soldering-iron ;  vow,  they  have  HmtiiJF 
to  set  their  l>»tterie*  in  action,  nnd  watch  the  electricity  doi^'^ 
it   fur  thi-m.     Iu  a  similar  miuincr  the  working  engineer  at 
melal -turning  lathe  has  merely  to  direct  the  action  of  fats 
whilst  the  steam-engine  perfomis  tho  henvy  labour  of  tiimin>r. 

In  the  presout  period  of  ecicntitic  progress,  when  tbv 
attention  of  men  of  buainoss  is  so  frtH|ueDtly  attracted  to 
some  new  invention  or  discovery  wliich  apix-ars  likely^  if  ni 
to  8upen»ed(>  their  particular  otvupatioD,  at  least  to  hare 
iuflui'Dce  upou  i\;  It  is  the  interest  of  every  ^iK'h  person 
watch  tlio  progrpM  of  science  and  to  aoizo  it  for  his  o 
advantage,  insulead  of  allowing  others  to  do  so,  and  there 
divert  liiK  trade  into  oUier  chatmoLs. 

No  art  nor  mannfnctiire  is  »o  perfect  aa  to  be  exempt  from 
intluence  of  discoveries  and  inventions,  and  no  man  ciui  p 
diice  so  perfect  an  article,   but  that   by  tho  aid  of  sciencVi 
Ijetter  may  bo  produced. 

In  what  consists  tho  groat  sncoees  of  ap)i1yiQg  science 
tmde? — Bimply  the  influence  of  demonstrable  troth.  We  know 
that  if  w«  have  ooce  discovcrod  all  the  laws  or  couditionaoT 
»omo  improved  urocees  or  result  in  a  numufactttre,  the  repro- 
duction of  exactly  the  samo  conditions  will  hereaflcr  enable  m 
to  invariably  produce  the  same  result.  In  this  rtwpect  sdeace 
(litferB  from  empiricism,  for  in  empirically  working  a  proceea 
we  ore  ignomnt  of  tho  contlition  or  laws  wliich  m-ti  operatin 
whilst  vrith  a  saeutillu  kuoYi\«^e6  v«  \Li»WD^»iui  those  la' 
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)d  can  direct  them  to  onr  particular  purposes.     In  the  process 

"electro-plating,  wo  uniiorstund  the  laws  of  tho  pluninim-nii, 

can  direct  Ihcm  so  as  to  obtoin  silver  of  a  hrtrcl  nr  ooft; 

iiallty,  brittle  or  t^ng'h,  crj'stfllline  silver,  Ac,  acconhng  to 

>ar  pleasure ;  but  if  wo  bad.  only  an  cm])irical  kiioivlcdg«  of  the 

itlyoct,  we  could  not  thus  vary  the  process. 

'rlie  great  Kuccess   of  coaling    articles  with,  silver  by  tho 

procoss  depends  iu   a  very  larpo   moafinre  upon  tho 

•moiistrahio    fact-    that     alkabiiu     cyanides    have    a    strong 

kffiuity  for  noble  metals,  and  but  littlc!  affinity  for  base  mutals ; 

oihcr    subatauco    posse^ea    tbia    ouality,   or  at   lenHt  in 

omioent  a  degree.     In  proof  of  this  fitct,  I  hare  twisted 

I  her  two  ttimilitr- sized  and  cteEiu   piecuH  of  very  thin  wire, 

Itbt!  one  piece  being  gold  and  the  other  iron,  and  immersed  tho 

iblc  vrire  in  a  solutiou  of  cyauide  of  polussium  ;  in  alwiit  six 

tlw    50-called    "  iudestruciible "    metal,    gold,    wok   all 

[nrrode'l  luid  ditvuilvod,  whilst  the  baso  and  "  dcxtnutiblo" 

OOta],  iron,  was  aa  bright  and  perfect  aa  over.     Further,  if  two 

pieces  of  wirv,  the  one  being  of  gold  and  the  other  of  iron,  ar© 

enniieete<I  with  the  uiidH  of  a  galvanoineLer,  and  their  extre* 

iDJticw  immersed  in  a  Holution  of  cyanide  of  ]>otaaaium,  or  other 

alkaline  cyanide,    the  noble  metul  will  be  found  to  be  electro- 

IKjaitive  to  tho  iron;  nnd  a  gidvanic  battery  of  weak  piiwer 

'  'it  even  be  constructed  of  those  three  element*,  which  would 

it  tho  singalar  anomaly  of  gunenitiug  ou  elei^lric  cuiTUUb 

u  OK  opponie  dlnvlion  to  that  in  all  oilier  cases  ohtnined. 

So  great  a  resietaDce  has  iron,  and  ko  strong  an  affinity  lias 
tilver  to  bo  diaeolved  by  a  Holutiim  of  cyanide  of  potiiiwium, 
that  if  a  current  of  electricity  is  simultani>ou.">ly  sent  through 
both  into  that  liquid,  tho  electricity  will  pass  freely  m  long  »m 
liuro  ia  a  portion  of  the  silver  remaining,  and  the  Bilver  will 
diBDolve  rapidly  ;  but  as  soon  as  all  the  nilvcr  hoa  dia-totved 
the  eurreut  will  bo  nearly  atoppcti,  and  the  iron,  instead  of 
dissolving,  will  Uberate  bubbles  of  gas. 

This  ia  precisely  the  condition  that  waa  retinired  for  tho 
tncnwnn  of  eloetru-plating,  viz.,  a  liquid  which  tihmild  not 
mnodo  (os  acid  U(|uids  do)  the  artieleK  of  boso  uiottd  mimcrsed 
iu  it,  and  should  easily  di^^olve  and  retain  in  solution  tho  noblo 
metolit  with  wUich  the  articles  were  to  bo  coated,  and  at  tho 
8UD0   time   conduct    electricity    readily,   and  not  lose   thoso 

r)li(tv&  by  expoaure  to  atnio!*plu*ric  air ;  alkaline  cyanides  ara 
only  known  Uquids  that  fulfil  all  tbuso  couditiomi. 
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SIN'CB(^  Hnmphroy  Davy^rst  discovpred  tho  diMmmd  I 
be  pufe  carlKiu,  iiDinbced  with  any  other  ■obatBoee,  Tina 
aitcmpt»4  liavu  bocn  made  by  chf^mists  to  produce  it^  bdiI  otM 
prccions  atones,  by  artificial  meftos ;  and  it  tdav  not  be  oar 
teri'Btiug  to  glauce  at  Bome  of  these  eseaj^  and  to  lee  bow  I 
tiipy  have  been  aCtcndftd  with  stioceea. 

Hot  little  prof^aa  has  m  yot  bocn  mndo  t^ivrarda  the 
covery  of  tho  uicaua  of  imitsting  the  natural  dinmond,  nuBi 
Bcieneo  hnvinj^'  liiflicrto  boon  baffled  in  all  tiiyir  i-irorts  io  ' 
ft  robstancc  capftble  of  dissolving  carbon,  the  chief  roof 
of  that  rr)-KtAt ;  aud  indeed,  until  I>e6pretx  succeeded,  by  tk 
n^ncj'  of  electricity,  in  actually  producing  minute  iliamonil 
the  manafHctiire  of  this  precioua  st<HW  seemwl  as  chimerical 
tbat  of  tin:  ])hilos«>phor's  tttouu,  so  pea^werinf^ly  son^t  after  ' 
tho  nncient  nlc-ht'iini*t.«t.     Uosprets  Awnd,  that    by    pasBtng 
pnwerfid  ptlvnnic  current  throug-h  a  point  of  charcoal  overwbi< 
a  platinum  wire  wna  suspended,  the  diarcoal  was  volatili 
and  ilcpuflited  on  tho  wire  in  tho  form  of  minute   cryet 
whicrh,   on    examination    under  the   microacope,  proved  to 
true  dinmund».     Kince  this  diacovcry  no  ftu^er  advance  has 
buen  miule  towards  the  Bolution  of  thi»  interesting  problem. 

The  search  afler  the  diauioud  having  proved  s>o  unsatinfactonr 
in  its  result?,  attention  was  dirvcted  to  a  class  of  atones  aliuoet 
as  simple  in  their  composition  going  under  tho  generic  name 
of  exnrnmhtm.  In  order  to  understand  the  experiments  that 
were  made,  and  the  difticultii's  attending,  them,  it  in  necessary 
t}iat  a  clcfir  idea  should  bo  obtained  of  the  composition  and 
distinctive  characteriat  ica  of  the  stoues  Ix'lougiug  to  thin  iAte*. 
T  will  therefore,  in  as  few  words  as  possible,  give  a  descriptia^ 
of  their  nature  and  properties.  fl 

Tho  ruby,  sapphii-e,  oriental  topaz,  and  sevorol  otlier  precdooP 

stones,  are  all  merely  coloured  varieties  of  a  minonu  odleil 

corundiinij   or  white  sapphire,  tho  composition  of  whtdi  was 

stated  by  Ohcnevix  to  l>e   ahuniiia,   mixed  with  a  sinafi  pro- 

portioa  of  silica  and  o^do  ot  Vtou.    \Jt.'tWsBM»  ~"  " 
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proved,  however,  that  it  wns  pnre  nlnminA,  the  silica 
ntiti  hy  CheDevix  lieing  abraded  from  tLc  substance  in  which 
stuncA  were  itnlKHlded.  All  the  varieties  of  corundam 
Jize  in  ttix-Riile*!  prisrad,  and  have  the  citrions  propwty 
Edoable  refraction ;  r.  e.,  cao-sing  everytiiing  that  is  looked  at 
^h  them  to  ap]}ear  duiibie.  Alumina,  the  oxido  of  tho 
ahanininm  now  coming  into  such  frequent  nse  in  the 
of  articles  of  jewellory,  &c.,  was,  ontil  the  inven- 
fcho  oxyhydrof^m  Mowpipo,  supjxjscd  to  be,  like  carbon, 
i!*il)le  hy  any  deprt'O  of  boat.  In  1S;37,  however,  M.  Gaudin^ 
'bo  had  given  much  attcutiou  to  the  effects  produeod  by  thia 
ken  nuwly-invcntcd  means  of  gtmcrating'  beat  on  vanoaa 
fcUic  oxides  formcHy  thought  luasiiSL-eptible  of  fusion, 
ampted  with  some  sucoeas  to  coovert,  by  its  aid,  tho  ap- 
itly  infusiblo  olomina  into  crystaia  similar  to  tho  ruby  and 
other  oriental  stonett.  Ho  pruc^eeded  by  submitting  to  the 
bion  of  the  blowpipe  a  niixluro  of  alum  (snlphato  ofulumiua 
id  of  potash)  and  chromato  of  potash,  which  he  placed  in  ft 
rity  cHT  aniuial  charcoal.  In  this  mamior  he  obtained  small 
tions  of  moIt4!d  alumina,  having  tho  colonr  imd  hardness  of 
mby,  hnt  which  could  be  easily  distinguished  from  it  by 
■  iiDperfuct  traiupareace,  and  by  their  not  possessing'  the 
ty  of  diiuble  rofraction.  All  sabscqucnt  attempts  to 
crystals  of  alumina,  coloured  like  the  precious  oriental 
VB,  have  litilcd  in  a  similar  nmuner ;  and  this  has  been 
ited  for  by  the  discover)*  only  lately  that  the  colour  of 
•tones  is  not  due  to  a  nwtaUic  made,  as  bad  been  always 
bat  to  the  presence  of  some  organic  coloaring 
The  application  of  this  discovery  may  bring  us  nonrcr 
we  have  ever  yet  been  to  tho  invention  of  a  mode  of 
producing  artificially  these  rare  gems. 

Tlie  next  step  in  this  direction  was  made  by  tho  manager  of 

I  BwnnfiurtOTT  of  So%tcs  porcelain,  named  Bbelmen,  who,  ten 

after   M.    Qaudin's  cxperimeiiU,    fouud    out  a    way    of 

[obtaining  crystals  of  corunduin,  but  of  sucli  roinuto  proportions 

<  to  be  of  no  practical  use.     lie  first  discovered  that  boracic 

I,  which  had  been  hitherto  supposed  to  bo  absolutely  fixed, 

itHti  he  e^'»porat«d  bv  the  intense  heat  of  tho  porcelain  ovens ; 

fion  this  it  occui-red  to  him  that  by  dissolving  alumina  in 

>rano  aeid,  which  could  be  done  by  heat,  and  then  ovapo- 

ting  the  )i4uid,  it  would  be  possible  to  obtain  crystals  re- 

ibUng  tho  oriental  stones ;  and  it  vas  found,  in  fact,  that 

toeing  a  platinum  capsule  containing  such  a  mixture  to 

of  the  poroelain  oven  for  a  considerable  time,  tho 

ic  acid  was  evaporated,  and  a  nnmber  of  littlo  shining 

of  alumina  Imving  tho  properties  and  appearauco  of 

RttU  precious  stOBus  wero  led  adiiuring  to  tbc  cq.^s\Acl,\^'q& 
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adhering  so  tiglitly  that  it  vos  fotnid  impossible  to  de 
tbom  entire. 

Ono  other  exporiniont  is  worthy  of  notire  before  proc 
to  the  only  ono  which  had  any  pnwticol  result;  it  is  thitcf] 
do  Semmnout,  who  obtained  simtlar  microftoopic  cryjtdl^ 
eoqwaing  hydrate  of  nliiinina,  or  aliitnitia  combined  ynib 
to  a  ffreat  heftt,  which  rausod  the  water  to  evaporate,  MlJI 
tluj  crystals  at  the  bottom  of  the  glass  tub«8  in  wl'  *~' 
experiment  wa^  i*ondiict«d. 

The  pui-sevoraiu-e  of  M.  Gaudin,  who  appeara  never 
abuiidoneil  th»  ideo  of  moDufuctunug  urecunis  stones, 
him,  in  1857,  to  pi-oseiit  to  the  Acanemy  of  Scieaoesi 
white  sappUires  produced  by  a  very  simple  process, 
aafficicnf  ^Ize  to  be  used  aa  jewels  in  watches. 

The  following  is  tlie  mode  of  procedure  by  which  M. 
BQiveeded  in  producing  these  cTj'Stals  : — 

In  a  crucible  lined  wilh  animal  charcoal  are  placoil 
parts  of  alum  and  Rulplmte  of  potash,  pi-erionily  cnlcinwl 
ex]>el  the  water.  With  thi.s  mixture  the  cn»-rlile  is  half  fillr 
it  ia  then  hlled  up  to  the  to])  with  animal  charcoal,  Llie  hdj 
put  on  and  cemented  in  its  phico  with  oLay,  and  it  is 
exposed  iu  «  furnace,  and  kept  at  a  white  heat  for  a  quart* 
an  boor.  'I1ie  heat  nnit  tho  rciluciug  power  of  thr'  che 
canae  the  Ibrtnation  of  siilphuret  of  [lotusxiuui,  which 
and  diesolres  the  alumina;  the  coutlnueil  motion  of  the 
partly  evaporates  this  siilphuret  of  potassium,  and  the  oli 
se{)aratcs  m  thofonu  of  little  ciTstals.  On  opening  thecmdl 
a  black  mass,  niarkling  with  brilliant  points,  is  found  in  it,  «h 
consJHts  of  sulpnuret  of  potassium  mixed  with  crybtnLsof  nlumic 
This  mass  is  afterwards  placed  in  diluted  nitro-hrdn.>ch!uric 
acid,  which  dissolves  the  sulphurct,  aud  lets  fall  the  crystals  of 
alumina  to  the  bottom  of  too  vessel,  wbnrc  they  appear  ut 
coarse  powder,  anft,  seen  through  a  microscope,  have  an  eiscl 
resemblance  in  form  to  the  uatund  prociouK  stonefl.  By  untu;  b 
larger  crucible,  and  exposing  it  to  the  action  of  the  fire  fiir  t 
longer  period,  M.  Gaudiii  produced  crystaJH  vf  much  gn-aW 
dimeuftious,  which,  u]m>u  examination,  pn^-wl  to  be  true  white 
sapphires,  and  were  oven  superior  in  liardness  to  the  nihirt 
oi-diiiaiiJy  used  for  the  jewelling  of  watches,  lie  endcnvoun.-d 
to  produce  coloured  crystals  by  the  addition  of  metallic  uiide», 
but  found  that  these  wcro  invariably  reduced  into 
by  tlio  action  of  the  charcoal.  Tho  sucoc«<afal  result  of 
experiment  encourages  us  to  hope  that  at  a  fiitnro 
II.  (iiiudin,  or  Bome  ono  else  possossod  of  his  indoniituble 
■tireranee,  may  discover  some  substance  cu[>abie  of 
carbon  in  a  aimiloj'  manner  to  that  in  which  sulphured^ 
potoBsinm  has  been  found  to  da%»o\vc  v^uxaitka.,  by  which 
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>blem  nf  the  firtificiul  production  of  that  beautiful  and 
ible  stone,  the  diamond,  will  at  h;ngt]i  be  wlvod. 
lough  not  bclonj^ng  strictly  to  tlio  anbjrct  of  the 
\l  piTwluction  of  precious  atoues,  it  will  nut,  perhaps, 
ittght  iixiipproprtat-e  to  uotieo  somo  oxpf^rimentH  under- 
by  Messrs.  licvillo  oud  Wohlor,  which  resulted  in  tho 
of  A  crystal  strong-ly  rosembUng  the  diamond  in  its 
and  pi-opcpties,  lUtbough  of  li  diflt'rent  ctHnposition. 
tcnyBtal  ia  that  of  a  aubstuuce  «illt>d  boron,  which  attractod 
attention  of  Messn;.  DevilW  and  Wuliler  on  account  of  its 
ibhiuce  to  carbon.  It  oecurrod  U*  Iheso  gentlemen  tbiit  a 
having  snch  a  great  aimilarity  to  the  eJ^nnent  of  which 
imond  is  composed  would,  in  ult  pi-obiibitity,  iToystallizcxl, 
Bomc  clmractenstics  in  common  with  Uiat  gem.  'J'bcvv 
fore,  BC-t  to  work  to  find  Bomo  process  which  would  enable 
to  Induct*  it  to  the  crvKtalliue  form. 
Boron  i^  only  fonnd  in  natiirtiin  combination  with  oxygi^n,  as 
uc  arid,  and  in  union  with  soda  aa  borax ;  and  it  had,  np 
)  Chitt  time,  boita  obtained  from  theso  combinations  only  in  tho 
of  a  browniah-gTocn  powder,  insoluble  in  watery  and  pog- 
many  of  ihe  ]ipopertiL'S  of  carbon.  It  waa  resonrcd  for 
two  chcuiidtti  whose  nume»  are  given  above  Uy  produce  it  iu 
.Cimi  hilhorto  unknown,  by  tin?  fiilh)wing  process  : — 
In  a  crociblc  lined  with  aninml  charcoid  are  pl&L-cd  cightj 
of  aluminium  and  one  hundred  gruiu£  of  bonicic  ucid  ; 
crucibli>  IK  then  ex|iosed  for  five  hours  to  an  intonso  heat, 
caiues  a  poiiion  of  tho  boracic  acid  to  pari  with  ha 
to  the  aluminium.  After  it  Iuls  been  taken  from  tho 
and  fUlowcd  to  cool,  it  it  found  to  ronh^in  a  sort  of  gloaa 
of  the  remainder  of  the  bi^t-iicic  acid  and  of  tliO 
ft»rmed  during  the  pruoeHK  of  heating,  iind  iindem<>ath 
a  grey  metallic  mass  (Sparkling  with  cr^'Ktalfl.  This  maea 
sjBts  merely  of  boron  imbedde<I  in  alumiuium.  To  sepnrato 
he  boron,  tbi-  moti^  w  plunged  into  boiling  csaustic  aoda,  wluoh 
ahrcs  the  iiluminium,  and  is  afterwnrd;!  treated  with  hydro- 
ibloric  acid,  to  remove  all  traces  of  iron,  and  with  a  mixture  of 
ulric  and  hydrolluuriu  acid:^,  to  get  rid  of  any  silicon  that  may 
ife  been  left  by  tho  Boda.  After  all  these  procossea  have  been 
through,  the  boron  remains  alone. 

examination  of  the  boron  obtaittod  in  this  way  shows 
a  great  analog^'  oxist^i  between  it  and  carbon,  which,  as 
TCTy  tmo  kutfwB,  is  Unmd  iu  tbi-c-e  forms:  nncrystallized  in 
Ehan-rtal ;  tujmi-cryi'lalliy.ed  iu  plumbago;  and  cxj'stallized  in 
thu  diamond.  Similarly  tho  boron  rt^salting  irom  the  nl>ovQ 
experiment  is  found  to  exiat  in  three  forma,  viz. :  in  black 
ialcea  almost  as  bard  a»  tbo  diamond ;  in  brilliant  prismatic 
oystals  loss  h&rd  than  the  fonucr  varic^  j  and.  iu  ama^Vi  \k»&- 
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tiibllT-formed  leddish  dTstals,  having  a  great  resemblBnoe  to 
the  diamond.  These  ctystalB  are  as  hud  aa  the  diamond  itad( 
and  may,  in  course  of  time,  ehonld  their  mann&ctare  be 
broQght  to  perfection,  anpersede  that  stone  in  many  of  iti 
uses,  audi  aa  catting  and  polishing  preoiona  atona^  Sotnang 
jewels  in  watches,  &c. ;  and  thus,  althoi^h  from  thev  hemg 
nnknown  in  natore  they  cannot  be  considned  precionB  stonn, 
the  discovery  of  these  boron  diam<»idB  may  jnove  of  aunt 
practical  value  than  all  the  attempts  at  the  artifiaal  produdion 
€£  the  real  diamond. 
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TBFRR  ID,  perhaps  no  natural  order  of  plants  moro  rtisily 
iliHttn^iisIusl  than  tiio  Lo^^uininosm,  or  Poa  Ciibo ;  yet  for 
the  most  pitrl  pei.iple  are  cx>ut«ut  to  recofftuze  the  external 
disract^'risticfl  uf  the  ditltTtiU  plants  of  um  order,  luiiving 
niittictiod  the  many  interuKtinir  points  of  structure  which  nro 
:)parQat  in  the  bnmlkhwt  auu  most  comuion  rupn;seiitslivt!4 
tho  fnniily.  With  the  view  of  thoroughly  i<xaniining  the 
ltriliut(w  and  peculiarities  of  the  ordf-r,  sij  as  to  i-eiidur  them 
iar  to  all  who  dmire  to  miiku  ihuir  acquuiutaiiro,  we  have 
the  moftt  canily  attaitiahio  mid  niont  al)i)iuliiutty  com- 
member  of  this  mtercsting  family  as  the  snhjcct  of  our 
it  paper.  IVrhaps  it  uinnut  bu  pottitivcly  usiierttxl  that 
Dutch  or^Vhito  Clover  ia  truly  a  nativo  of  the  llritiuh  Taint; 
it  is  now  ao  long  since  iU  iuli-ftduction,  that  wv  may  claim 
it  the  pririlege  of  natunJiiiation,  and  safuly  ruckou  it 
amongst  our  British  plantn. 

The    main     and     universal     choractcristio     of     the    order 

LegiumtnosfD  is,   that   it  consistti   of  plants  bearing  pods,  or 

"sgrnnes;   and,  as  tlie  order  dcnrcai  it?  name  from  this  cir- 

imstuQOo,   it  is   important  iuUy  to  understand  the  term ;   it 

in  fact,  a  superior   (that  is,  above  the  calyx  of  the  Huwcr) 

illed,  one  or  many  seeded  fruit,  opening  on  the  upper 

■ida  of  the  pod  so  as  to  form   two  valves,      llio  seeds  aro 

^fiflioned  to  ono  aide  onlv  of  the  case  alternately  to  each,  valve, 

Ky  sliort  pedicels  or  stalkii,      A  pea-pod  formti  a  very  perfect 

^fciample  of  what  a  legmuo  really  is,  but  the  forms  and  variotios 

tliis  organ  may  iLSf^ume  aro  numerous.     It  may  be  twistod  Uko 

,  screw,  OH  in  the  Luc-onii- ;  cuilt-d  round  liku  a  catorpilUr,  b«  in 

^arrpiuru^  tiilrat'i ;  eurled  Uko  n  snail,  as  in  Atnlica'jo  ;  oreurved 

.  worm,  as  in  some  species  of  Acacia ;  still  it  is  a  legome, 

I  preaerves  its  resomblaiiue  to  the  pea-pod,  in  opening  in  Iho 

manner  if  a  little  pressure  be  applied  to  the  top,  as  in  tlio 

of  slielling  peas.     ITio  varying  size  of  the  legume  is 

ler  point  worthy  of  notice.     It  is  very  minute  in  mauy 

10  HritiRh  species  of  the  order,  as  in  the  small  clover,  wliilst 

in  «omi?  tropical  forms  of  Cassia  it  attaina  a  length  of  two  or 

thrao  feet.     It  is  worthy  of  remark^  however,  that  it  ia  always 

^.oon.'ttnicted  on  the  same  plan. 

■  ^  Then  corner  the  singular  arrangement  of  the  petals,  whidi,  in 
^iho  fint  wbdivisiou  of  tbo  order,  Papittonuaso',  hoa  been  laa- 
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cifoliy  likonoJ  to  a  biittci-fljr.    To  this  sabJiviKJon  belonf^ 
selMtwJ  exATitpk',  tho  Clover.      The    calyx,    of  all    Ifguinimin 
plants  is  appai-enti)-  composed  of  one  entire  pietc  emliug'  m  fiv#l 
distinct  points,  or  pcrliaps  they  may  bo  doecribod  as  five  sffmit 
.  nuited  together  iu  a  tube.     Tho  corolla  oonsiat*  nf  five  {Mrt^i  or 
petals,  oDo  of  which  is  tarf^r  tUau  the  rest,  and  stands  np  at  IKp 
bnck  of  tho  others,  forininp  a  ^ori  of  (x>verin^  or  ir 
them  before  tho  flower  cs]iands :   this  is  r^allwl  the  si  . 
bojmcr^  or  vexillom.     In  trout  of  tho  sttuidord,  and  prauucnil;' 
adiiorent  to  it,  aro  two  Bide-picooa,  or  uriiujs,  which  ore  cans 
foUy  folded  over  a  projecting   or    boat-sha7>ed    pnrt   of  tho 
corolla,  which  comes   promuiently  forward,  nnd  is  rudlod  the 
litnit  or  rarijia.     This  is  fortncil  of  two  potnU,  Hiig-hlJy  ailhtinjst 
by  their  lower  e<lge.i  to  each  other.     In  thin  kevi  ur  mtilje,  lu 
it  were,  liL^s  hidden  the  pravision  which  nature  niiikos  for  Lhti 
g-rowLli  of  future  generations  of  like  pItuitH.     We  hare  thi 
trac«>d  tlie  6ve  portions  of  the  coi-oUa,  which  correspund    it 
uuinbcr  to  those  of  tho  calyx,  but  uro  t^>  diK^iied  by  tJidl 
cariniiH  armngement  that  they  might  not  be  easily  rcoogiii/,ed. 

We  might  alnmst  say  that  tho  fanciful  names  applieil  lo  tl 
diflerent  parts  lead  to  confusion,  fnr  tho  original  Hgun?  of  « 
butterfly  is  cariou.dy  lost  in  the  luldition  of  a  utAniliird  or  luin* 
nor  at  ita  bai-.k,  and  the  keel  or  prow  of  a  boAt  in  front.  Con^ 
sislflncj-,  or  regard  to  the  real  purpose  of  on  orgau,  is 
fre(|uontly  overlooked  by  poetical  ualuralii^ls. 

Tho  young  fruit,  jiroteeted  by  tho  keel  or  valve,  is  at  fir«t 
Hurrounde*!  by  a  sort  of  roenibiimo  formed  by  the  tilanient«  ofl 
tho  stamens,  which  are  united  IjgIow,  but  disrinct  alxive,  am" 
aarrouud  the  germ  or  bud  of  tho  legume.     These  ten  filumeut 
ouly  appear  to  be  united  together  at  their  biute,  fur  on  cl 
examination  wo  find  that  nine  only  of  them  adhere  together^ 
and  that  the   tenth  gradually  aeparates  itself  from   the  re^t 
lea^'ing  an  ojiening  by  which  the  fruit  or  icpime,  wlion  it  ie 
fomxe<l,  can  extuud  itself  and  become  developed.     On  the 
of  each  of  ihoiio  threads  there  i»  tho  yelluw  iiatiier  conlainit 
tho  |>ollen  dust,  which  falls  on  the  centre  body  or  eiigma  whict 
terminates  the  style.    This  style  is  hut  a  sorb  of  thrond-liki 
contlDUation  of  the  legume,  to  which  it  adheres  even  nlltT  iUlj 
work  liaa  been  done  in  conToi,-ing  tho  pollen  iltisl  to  ihi*  ovulpn, 
and  tuo  eueuriug  the  production  of  the  complete  lej^'unio  witl 
itji  perfect   »jeds.     The  nine  stamuns,  fuithl'ui  to  eiich  uUierJ 
wither  and  dio  togotlier,   leaving   the  diai»rthnl  nnd  tuAitmt 
brother  as  their  only  represcuiatiTe.     it  was  on  atruunt  of  tiih 
Boparatiou  of  the  ten  Htnmens  into  two  groupa  of  one  and  ninu 
that  liinnaMis  mnde  thi:«  group  of  plants  to  ooostitiiie  Ida 
i}ia'irlj'hitt,  or  two  brutbcrhoods.  _ 

LegumiaoQs  plants  mrc  divided  into  those  which  bare  tlietr 
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united  und  their   flowers  papilkmaceuuB,   and  thoAo 

have  their  itt'tmons  n<--fMuuii.' .     To  thi>  first  IioIotijt  all  tlnj 

conuuoiJ^  reccgtiizeJ   planta  of  the  order,  anil  lUl  our 

fiUtih  and  Kuropegiu  spet'iOB. 

No(   thp  least  interpstinjy  f«itin*e  of  tin's  leguminous  fiiiuil^' 

plaat;^  ia  their  seeds,  the  peciitiai"  constniL-tn'ii  ami  f/cr- 
iiition  «r  which  ai-o  worth  alkmiivu  study.  If  \vi-  cidf  to 
iud  tlio  onlinai-y  natin-t>  of  six-d",  wo  find  that  tliyy  liiive  uu 
[terual  covering,  i.»p  tt^stji,  .snrn»inidinj^'  u  inasM  of  whiUt  pulj>, 
'luiai,  as  it  ih  Huint-timcn  called,  wbioh  U  tho  sub^itanoe  for 
Ucb  seeda  are  n^ualty  \ukvn  f\»  food.  This  ivhite  t^ubsUuitv, 
lowD  by  the  iiiinic  of  nifniuwtt,  l>ut  whidi  is  Uv  no  nicinis  tlit;  nl- 
writ  of  tho  fhi'inist,  encases  tho  httU'  fmbrvo  phtnt.  Uheiuicdl 
tmge**  go  on  in  the  (subMlancw  of  thi»  albuineu,  and  tlif  slaivh 
wtich  it  is  prinfipully foniposi'd  xa  innwrh-d  inUi  matters 
liable  for  absorption  by  the  youni^  plant,  snch  as  xujfar  nnd 
itrine.     The  s«m1  absorbs  walvr   frcmi  tho  i^oil  in  whieh  it  is 

pd,  which,  swellin<^  its  Niil)flt-nneo,  cau^ns  it  to  bund  its 
tenial  vase,  nud  the  little  ewbryo  pinnt  protrndo^',  first  down- 
ifda,  with  its  tiny  radicle  oi-  rout,  ami  then  upwards,  with  its 
'lunude  or  stem.  Uf-ually  the  oncside  eupe  in  which  it 
inri.died,  hut  for  which  it  has  no  loiigcrany  need,  remaina 
dw  ground  and  dies  away.  Thu  9««d8  of  leguminous  plants, 
rtb*?  mo6t  part,  diflcr  from  other  ^iwds  in  tho  fnct  that,  they 
e<)e>litute  of  this  albumen  or  internal  Kubxtauco  which  sur- 
iUiid»  Thi>  yount;  plant.  In  their  irns^  tliv  embryo  BUd  up  tho 
bole  of  liio  Ki^ed,  and  hrw  nothinif  inten-eninj^  holween  it  and 

testa.  The  swd  coiifisti  entirely  of  two  ru/i/'"'""^,  or  seod- 
ftregj  wliich  cover  ttio  cmbryt)^  and  wliieh  at  the  time  of  ^w- 
iiacioii  sf^parnte,  allowing  tlio  plumuli'  and  radicle  to  escape 
mn  between  them.  They  then  a-iKmue  the  form  of  leaves,  and 
sooutof  the  [jmiind  with  (In*  plaiil.  itjielf,  ]ire^eTitiiijf  lliecurions 
f|tfanuici'  wemiisi  all  havenotit-ed  in  sproiiHiijf  peas  or  bcftni, 
iwrfntly  ranying  up  the  old  see«l  on  their  st^-iiis.  The  «eed» 
'•aril  plants  aw  we  art!  speaking  of  are.  in  truth,  merely  well 
111  skilfully  (Murkfid  leaves  or  cotyledons  snrromidinor  the  pro- 
Wl8  germ  of  future  Hie  in  the  plant— the  promise  of  porpe- 
ity  in  il<^>lf. 

A  xavy  mteresting-  aud  in<*tructire  experiment  may  easilj 
'  i»eriVpnn''d  by  f;oakiti!;  the  '■*elHl^^  of  any  legmuinous  plant 
vater,  nml  watching  tVom  dav  lo  day  the  development  nnd 
ontli  of  the  young  phiut,  and  (hr  atteeuAion  or  expansion  of 
proleclingeotyledons.  hi  the  I'apiliunaceous  divi^iou  of  the 
der  Uie  H<>edi>  are  a  UM>st  iniportani  niliile  of  roriimerce.  Under 
•  n»nie  of  PnJi^e  they  ape  vahmble  hm  food  to  antmaU  and  to 
n.  i*e«?*,  benn.-^,  lentils, and  !H)me  othern,  are  familiar  in^tancei. 
le  ciirioos  little  grronnd-nut  {Aracbln  'i[;poi|t(i'j»  wXacVi  '"^'^ 
•o.tn.  '     '  '1\ 
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Hold  iu  tile  shtipH  roasted,  is  pk-amiit  enough  to  vtU,  'la 
intitMKv,     We  find,  however,  tlmt  rhli4  rrinf;  doe*  iiot  pi 
thu  usual  cluimcttfriBtii.'  of  Uiu  legume,  tur  tlio   pod  in  w' 
the  Bix'dH  am   iucluscjd   breaks   ur  tipiit^   np  irn'^itarlr.    lb 
itomo   plnuU  of  thin  family    iho  aeodti  «ro    tuidiHihtwll?  un. 
wholiwome^  U*  uot  puieouoas,  sad  great  cam  should  ho  tukni 
to  avoid  tUfiii:  huoIi,  for  iiistonco,  as  Lhe  coiniinm  I.  ■ 
Tlio  !«,HX>«d  huh-ori\vr  of  iho  h'juiiii'iininf  is  cidU'd  i' 
viiilf^p,  or  the  Senna  siTtidit.     It  itieludcs  only  furrijiu  p   ■! 
They  Imvo  irubrif;at<'d  petals^— thnt  ia,  pctftia  which  wntii 
each  other  in  thu  bud,  tho  ujmer  cue  boing  in  thu  lmid>'   > 
©iw^li  petal  inorti  doHttly  n*st!in!i!eH  its  fellow  than  tli".'f  til"  il- 
P<tfiilititittf-ti;     In   some:   rftH»>a  Ihn   (>otiiliH  am   hIjmiii!.    Thr< 

Sluutit  oi'  tluH  division  un*  L-hielly  lho»e  which  are  uwfiil  i~ 
ycinffttr  for  medicine — wniui,  hifi^wood,  nnd  the  tainaritt'l  uk 
ftinongst  thorn;  nnd,  wero  wr>  iitt*nipting  to  writ4j  a  co»pi 
hisloi-y  of  the  rt'iniirknblo  pnuhifU  of  the  fnmily  h-^'in 
wo  hhnuld  finil  in  tlii^  Hti1)divi.>=ii)n  tdiine  un'iufj^b  mlu 
matter  to  till  mnny  imgi-M.  In  Dr.  Ijtndley'K  ♦' V«*gi:-UibIo 
dom  "  then)  is  ^ivun  n  drnwiiif^  of  nm-  uf  the  (ireat  lioc 
of  tho  West,  destTibiMl  by  MiirtiuH  an  bohiiiging  to  fhi« 
cliviniyu  of  L'ljiimin'ni'f,  which  is  of  wu-h  cii'irtiiouti  diinpui<ii 
tliat  tilleenlmh'aiiFf,  n'itlioiilKtruirhod  nnns,  could  onU  jn-'l  rtit- 
briico  one  of  them.  !iy  eouiitinjf  the  ix>iicohtrio  rlu),'*  "f  ""^ 
purt^  of  the  stem  uk  wei'e  acc'issjiible,  Miu'tiuft  euiu'liidcl  di>l 
Boinu  of  these  trees  now  exintinj,'  were  of  tho  apo  of  Hoiuit; 
indeed,  several  of  them  wei-e  (y»nipiit«d  to  have  evvn  even  h-nwicr 
titnetj.  It  seeuiH  ulino^i  incredible  that  the  modeitt  liUtoplKl* 
wliioh  wo  have  Uikon  us  tho  ronrc*fi!tativc  of  this  pratt  fiaoilr 
should  claim  kindred  with  thoiw  mighty  fonnt  tren,  m 
hecomo  tlio  ciuiiwt  exponc^ut  <*(  their  di><tiDguiHl)iD^  diiuW' 
teriaticji. 

The  third  HnhdiviRfon  of  tho  onler  in  mllcd  Mhnniwr,  OP  tlw 
Gum-ArabiL-  sectiou.  It  conaiBiK  chiefly  of  pluuts  in  which  piminy 
and ustringont mntters provail.  'Hio petalfi arc ntgular and v jI» h- 
in  EPHtivation, — that  is,  thoy  do  not  oveTla]>  in  lUo  bud.  Vbh'-hs 
species  of  Acaein  ln^loiif;  tn  IhiH  Kcctinn.  Afirrlit  jhi-miuii  «!['• 
pliei*  the  valuable  Cuba  (iuibcr  caMixl  Sahitit,  of  which  w 
made  the  btains  uf  tlio  C'ryMtul  IVlaeo  iu  Hyde  Park  iu  18 
U'bo  asti-iuffcnt  mibstjiuci!  kikhvii  tw  (Vi/itAi/  is  fnnii^hcd 
Bevcml  species  of  Acacia.  Tlio  Rosewood  of  tviuinerc*;,  so  wi 
^Tccorded  in  our  domestic  artlclua  of  l\u'niture,  is  producorl  by« 
Hpecioa  of  Mimofa  IVoni  tho  forewt.s  of  Bmxtl.  A  Kpccio  of 
Mimosa  iu  an  object  of  intoiv^ft  in  our  conttervn tonus  »B'1 
greenhouses  on  account  of  lin  &eni«itiva  properties.  Thw^'  an? 
but  few  of  u»  who  have  not  been  Bmnsea  with  wotchinu  iht 
riming,  flhrfuking  Iwyi^h  o^  Miiiwwv  •<nv«<(4w,  when  tourfifd  or 
'■jJiiiUeiJ, 
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This  very  slight  Hkftcli  vi'  tlie  uatore  tiud  products  of  tUia 
.1  natural  fHtnity  will  he  sufficient  to  »how  how  very  i)uix>r- 
\tm  aectkin  of  thu  vegetable  kingdom  it  in.  In  our  onru  couuttyf 
I  it^uvevutiitive.s  of  the  urdLT  are  cbicHy  confiDcd  to  tnn&U 
'boocoaa  |)latt(.s;  tliey  nil  rct^uiii  itiu  churact^-riatiu  papiliona- 
DUl  flovrciv  uud  diadclphouH  sttuuuutj,  aud  aro  purluipv  not 
M  rolu&blo  for  their  proptTtioH  tlian  their  more  showy  and 
riking  relatives — the  iahabitantj*  of  wanner  cltmeM.  To  whal- 
er mnf^ilkencc  thew  nay  attain,  or  imdtfr  whatever  form 
ty  art'  recognisHjd,  wc  find  that  they  *itil!  poHMesH  i>nv  orothw 
the  fiiuiily  Rtaturctt :  iu  niiuiy  cuoeii  thu  pn|)iliouacet}UH  tloweni 
ivp  distippeiin>dj  but  ilio  loguminouH  fruit  n^^mainH;  or  it  may 
that  tliti  iluwiT  .still  retains  its  butterfly  shajM),  aud  the  form 
the  fruit  is  changed. 

Bat  to  roliim  to  our  text — the  Papilioutu-).t>ua  divittiou  uf  the 
i$r.  'I'he  IJquoi'ice  of  conitnorce,  Ohjriirrhiza  ijUthrtt ;  tljo 
digo,  prttduivd  li-um  various  sjiecJes  ut"  lailnjufcrw ;  t  he  Locust- 
te,  which  yields  imch  beautiful  timber ;  the  graceful  Labur- 
an,  with  it«  lovely  golden  drooping  flowers ;  the  charming 
istcria ;  and  the  unplcHsaut  Hubhtnncc  known  as  Conitcb, 
liuh  ia  the  s^harp  liair  of  the  ptida  or  legumes  of  a  Bpociea  of 
hfUHii,  aud  many  other  iutetx'^iting  plants,  all  claim  kindi'ed 
ider  the  uiuuu  I'tipiliunn^'ip,  hciing  MC]>aratcd  only  by  generic 
itinctioiiB.  Our  modest  httlu  fncud,  the  White  or  Dutc^ 
ivor,  belongs  to  this  tiuhdivi^iou,  and  la  rcfon'cd  to  tlio  genus 

genuD   is   one  of  the   uiuMt  exl^^usive  in  tho  vegetablo 
It  is  known  by  tlm  llowerw  Inking  collected  toguLhor 
The  calyx  in  tubular,  Hvo^part^^dj  the  corolla  i«  pajn- 
,   aiHsisting  of   tho  Hvc  pt-taU  which   remain  an«r 
yj  the  stamens  are  diadulphous,  more  or  less  clwely  attaehoil 
the  iwtals ;  tho  legume  ovate,  with  one,  two,  or  somotimps 
or  four  !iceds.    All  the  spci'ies  are  herbaceous,  and  aru 
ded  wider  tho  gciioral  name  Clover,  which  includes  some  of 
moHt  inii)">r(Hiit  iigrifiiltnnU  product.     They  are  annual, 
uiid,  or  pert'iujial  plants,  unduro  diatingmjdied  by  the  triple 
thrc*vpirtfd  leaf;  from  which  ihcy  derive  their  name  Trefle, 
Trefoil.     There  are  ahovo  twenty  Hpcciea  natives  of  C5reat 
I,  luoro  or  leas  valuable  us  fodder,  and  some  of  them  are 
d   as   indispensable   to   tho   farmer  ill  the  improved 
ini  of  farming  by  a  roUitiou  of  ci-ops.    The  species  chiefly 
Itiviih'd  arti  tho  Puriih-ClovtT  ('/'.   I'ltihitge) ;  CowgrasB,  or 
fntiial    Glover   [T.  /»ivi/.'iiJo  percnw) ;    AlsUce   Clover  [T. 
ihrifinm) ;  ZigzagClovcr  {T.  vifnUvm) ;  Scarlet  Clover  {T.  tn- 
i%aiitm\ ;  Hop  Trefoil   (7".  pmcumbem) ;  and  tho  Whit«  or 
lloh  clovvr  {T.  it^r)ut). 
'Hua  latter  sjwcies  ia  tbv  one  about  wlik'V\  we  ftt©  at  ^Tewrtv\, 
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chiefly  int^ivstod.   It  irrowsirapidly  and  forms  eiceUiml  pivfti 
but  its  l>ulk  is  not  suttieieut  to  luakc  it  profilablc  lo  uiow  il 
hay.    Sbeo}i  thrive  vrell  upon  it,  »niItherL>  nrv  hut  few  iiie.'ii|ii| 
or  uioors  whc-ro  it  is  not  to  Iw  finiinl.     So  ntminoTi  in  tlii-  iitt 
pliuit  in  almost  every  plot  of  gi-ountl  in  our  coimtrr,  thiit  4i 
as  farailior  to  us&s  auy  other  wild  plant.    The  more  pretenliu 
lar^^r,  an  J  showy  S]>ecie8  of  clover,  do  not  appear  except  ub 
cuUivutiun,  uud  scum  to  owe  their  existence  more  to  (h(.>  iLgrn 
aud  oi^rv  of  mart  than  does  our  modi?st  little  triend,  thi-  Wl 
C'lovtT.       Withfi-iiigfiays,    "  Oii  tht*  soil  of  our  moor*  iu 
north  of  Knp^laud   beiu^^  tnrned  up  for  the  hritt  Lime  and  lii 
uppHcd,  wltit4>  elover  appears  in  abundance ;  a  circunisLina'  ■ 
no  way  sati«factonly  aceoiiut<»d  fur,  but  i^'hich  is  known  to  tj" 
place  in  wastes  l>oth  in  Hrit-aiii  mid  North  AmPrico."    Ja 
situations  the  see<I  may  have  lain  dormant  for  a  lenf^th  uflii 
iiulil  stimulated  into  vegetation  by  thu  adnmsiou  of  itu 
and  hetit. 

The  common  phints  of  a  country  are  almost  miiTC 
associated  witli  its  le},'i^uds  and  poetry.  The  Iri^h  uaBtei 
the  'IVifoiiHrn  rt-pmif  ai-o  ShamrocK— Shann'nj.%  or  Siiuniir-< 
and  some  botanists  claim  for  it  pnorjly  ns  the  national ' 
blem  of  Ireland.  Many  uud  warm  liavo  been  thi-  dis 
to  doti-rmine  which  of  the  threc-loavi-d  plants  Ls  the  vcrrtoll 
aUamroclc.  Home  contend  fur  the  OxnUs  AcetostUc 
sorrel;  white  otluir^  maiutaiu  that  the  white  clovo'  \» 
faroui-ud  plant  of  St.  Patrich,  whu,  when  prr-nchinff  the 
in  earliest  times  t«  the  beniifhted  iuhabilHiits  of  the 
i-old  lale,  chose  to  illus^trate  the  frrt^t  dorlrine  of  llur 
by  tlm  sinipie  instance  of  a  triune  nature  in  this  wclUl 
and  beaiitilul  leaf.  Whetlier  he  plut-ked  for  the  piirpow 
bright-green  leaf  of  thu  wood-sarrel,  or  the  familiiu-  herl«*fv<« 
the  white  clover,  «umot  now  be  well  afuwrtained.  We  ai» 
inclined  to  think  that  the  national  symbol  is  etpmllv  pre^iMVe*! 
in  either  plant;  and  in  livlaud  at  thi.s  day,  tint  Irifoliun.' 
necessarily  more  i'reiiucntly  adopted  than  the  oxali-s  by  tl 
who  keep  up  national  ciist'Om». 

It  would  Rcem  to  be  the  tendency  of  nations  to  dedicalol 
their  ]>atron  saint  some  plant  ^v-ith  which  they  aiv  familiiirai 
that  Mea<ion  of  the  year  when  the  ft?aal  in  bif  honour  i*  n 
brated.  Thus,  the  Welsh  have  piven  the  h-ek  to  Sf.  David,  I 
almoat  the  only  frrren  thing  to  he  found  in  Wale'  on  Si.  LWiJ 
Day.  The  Scotch  hnve  adopted  the  thwlle  for  St.  Andrew,  wlifl 
celebration  fulls  in  the  aiitnnm,  when  l.hiatle.-<  art*  iklmmlmj' 
Our  own  champion,  St.  George,  sccm^  by  bis  warlike  lem- 
perament  to  have  discoura^d  auythiug^  like  Ihe  scnluiitntaJ 
dedication  of  a  Hower  to  hts  memory.  TfaJH  idtwi  rurlier 
ctiuntooances  the  laotsDU  ^!ho.t  TTijtAwim  Tf^ni*  ia  Uie  veriW 
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tint,  li!  ttf  Iri'liiiiil.  for  it.  line^s  not  arrii-o  ut  iierTecUon  until  c-Oll- 
t,i.loral>ly  aft.r  th«»  17th  of  Mnrcli,  or  S(.  I*nli4fk*«  Diiy.  'Hie 
l«rm  h»hatnrock  .•K.-enis  to  be  n  gcncntl  a]HjIifation  f<.'rnll  tit'l'uili^ 
f<r  liippe-U'iivec)  p[iinl.^,  both  m  anrieiil  ami  rmnleru  [mi-trv  uud 
yr^-^f.  Pter*,  in  speaking  of  the  <»Hy  spnng-tiiue  in  Irelmid, 
■«>>,  "For  tliea  the  milk  becomes  pleuty,  ami  butter  ami  Ufw 
rbiv^,  uDil  curds  anil  tihiiiiirocks,  are  (lu>  fuuU  uf  Uw  nii>ttuur 
M\rt  alt  this  srrtson :"  ajid  Wither,  in  his  "  AhusRs  Stript  and 
VMiipt/' written  in  16|:J,  rays: — 

"  And  lur  tny  trlaathin;;  in  »  nuiRtle  gOt< 
And  ked  on  shainroou  as  the  Imb  doe." 

Tlitji  notion  of  using  the  sTiamrock  »ti  food  i-onderH  it  more 
prvhnble  that  tbe  oxalih  was  meant  than  the  clover,  although 
[hiT  might  have  been  de^•uul•(*c^   bj-  Uie  Jftarving  peasantry  so 
i|tli»c;illy  dewrilMjd  by  yjwnser,  in  !ii«  '*  View  of  tlic  Stiito  of 
■I."      He^jiys:  — 

'Uat  df  every  cunii't  at  tlie  wuo«l«  null  Klymtte  titty  couic  uf^MU^;  foilli 

tln'ir   hnluLt,  for  tlifir  IvgH   cuiilJ    itiit  Ik'^i  Uwui  ;  they   luukitl    like 

vl  dmlli,  tliey  •.pulcc  Itkr  ^liiMtn  v-rjing  owl  of  tlwir  };«»<*,  Uwy 

,  tlir  dfMii  canivoB.  iuhI  tf  limy  f^uud  ;i  phi  of  w^tt^timsMv  w  tfrnm* 

.  ibfK  ihey  flocked  «» to  a  fi-a><t.*' 

Irish  friend  of  oure  who  sticks  to  the  oxalis,  wliii-h  iK  a 
of  wood:-  and  fthndy  placea,  aa  the  veiitable  Klmmrnrkj 
1w  the  "  Irish  Hndibriw"  against  our  Trifolinm  : — 

"  Wiiliiu  <  i^cknI  DMf  lo  tliU  I'Imc 
Tberv  gnwa  a  liunch  of  tlirvf^lmrL-d  {^au 
Ualled  b)'  till'  U)^L«nd<'n.  '  slvnn  rogncft,' 
A  proBcnl  fiir  tlir  i|iip<ii  nf  ifhf^'cs  c«iiirit»}." 

However,  Iri^hmpn  now^a-davN  are  tm  the  nioxt  part  content 
moiitit  «  Kpng  of  clover  on  Wl.  Palriek's  Day,  fur  the 
JHvntinn  wliifh  luis  brought  iu  the  moru  ufH^-fu)  plant  has  in  n 
pnt  '  'liiveii  "lit  Iho  nnjie  pwticHi  oxuli». 

In  .  here  biiH  btt-nat^ort  of  niyMic  reverence  stUTonnd- 

rthe  notion  of  a  Trinity,  and  thin  idta  nceins  embodied  by  the 
pnativo  and  poetical  Irish  in  thti  iriple  ItwUel.      Whenever 
nertHi  leaf  in  found  to  ih-pari  fiiitu  itu  ueual  foim,  aud  to 
fonr  It'alleli-,   it:t   niyslir   |>ower  is   said   to  ho  grcaUy 
til,  and  till'  fortunate  liiider  uf  the  leaf  m  awv  of  good 
Imif  for  h("c.      IlH  power  in  di-spiOtiiig  illusion«  will  uci-onnt 
the  htoiy  <«!'  the   inaiileu  ivlm,  on  retarning  from  inilkir;,'-. 
tlic  fairies  dnneing  gaily  on  every  rising  ground,  thiiigli 
cnrapniitonH  r'oidtl  iliiu'crn  nothing,  and  would  not  Whevo 
mitil  It  wtw*  difkXjveretl  tlmi  aecidcntally  n  four-leaved  tn-fod 
gi?t    inio  htT  fJuH,',  and   had    overcome  the  "  illuniriu  tip 
li^hif"  ivhUU  prevents  ordinary  mortaife  ^t«\b*k«vvv4 


3U 


poFFUs  aaaaux  unmnr. 


tho  fMty  heftif^  bj  which  they  are  ahvnrs  Hiirrotrndcvl.    Ti 
OOttncof  timo  the  fiuding  ofthe  '*  four-h'sivi'd  (tluaomck"  wiu 
BOppoood  to  bt?  tho  rnnnn  of  a  ftp4?od  v  and  hnppv 
imaginnry  nUimatuiii  of  blino)  to  tltu  youth  or 
diarorered  it,  and  it  becanic  the  ciiKtom  to  warch  for  it  :.:i  : 
orerjr  barrmt-home  fewrt.     The  old  Rung,   "  I'll  <w(>k  n  t'> 
lemred  ehamrock  in  nU  the  fairy  dellV'  telU  of  thv  vw^\'  <-  :- 
mcBDia  to  be  woven   with  itiu  invfltiL-  Icnves.     The  huiililjI 
dances  of  the  Sa-u-h,  \V<:*l.-ih,  niiil  Ivieh,  mtsmnmff  witli  irnutr 
OT  less  variatiuii  Ihu  nuturu  of  »  ruel  and  tin*  doHcril^Hi  lijruf 
of  L'i^ht,  liavL-  Uieir  nrigiu  in   the  quatn>fbil  or  four-lfavnl 
figure,  which  is  woven  1^  tho  Aancerdt  and  w  WMiciatml  wilk 
ancient  superfttitioni*. 

With  the  gartiiliire  of  all  ihenc  p«jetical  Jind  litHt4ini»l  nw^ 
'itionii,  oup  little  »i»e»nnien  tufl  ff  ^Hiiii'  (!■■ 
isiime  vasdly  more    interesting   mid    pk-jwiiig    i. 
when  regardcil  mcn-ely  as  a  wirt  nf  |):L^t«rr  ^nv*A,  or  :■ 
cattle.     Important  as  arc  it«  n<»efnl  qiin]itie«,  wo  arc  i 
more  nttmctcd  to  examine  itn  minute  and  beanlifn) 
when  wp  call  to  mind  nl)  the  liitn  of  fnncy  Knrn>undinf»  ' ' 
leaves;  and  wo  stoop  to  gathf^r  a  handful  of  it^  sim 
bloaRcmis,  nr  tripio  lenrf>s,  with  .something  <if  a  ptN-ticnl  - 
within  09,     Wlien  we  have  exainined  iis  parts  can  i 
minntoly  with  ii  It4>tnnti.-Hl  olijrct  in  view,  it  is  poiwibli;  we  urns  ti<  1 
that  the  ival  poetry  of  uuture  lien  deeper  than  is  rep eoUtl  to  ii 
morv  careless  obnen'er,  and,  lilco  rao«t  tilings  thai  are  win 
having  in  life,  nnwl  be  Bought  for  (o  be  eiynytil.     In  the 
gloomy  month  of  Deceinher,  in  tho  midH  of  ^.onAon  Fn^ 
frtwty  nigiil",  one  might  well  despair  of  findi- 
botanical  specimen ;  yet  under  Rueh  hopelt-^s  *.■>< 
WD  disDoverefl  tho  bttic  Tri/oUum  rt-pm*  potienily  ncAlilng  in  ft 
stthnrboD  garden  ontil  the  «'arm  days  of  raring  sboold  neam 
forth  to  invigorate  and  strengthen  its  tiny  laami,  mid  drvdup^ 
the  little  whit.e  bl«»tfir>m«  which  are  there  in  ip'  '^HI 

Id  April  iir  Alny  we  lind  it  in  fnll  fiorfectioii  ^^^H 

the  Bommer  it  fuiaren  with  tho  dniFv  the  tniontuuiHiuH  duty  of 
csrpcftmg  onr  meadaws,  downs,  and  nncnltivaied  land^,  at  tl 
same  time  well  rewarding  ihe  care  nnd  mJuU  uf  the  farmer  wl 
enoonragea  it  to  eetabH-<!h  ilAelftn  bin  rautturpK. 

The  creeping  nndergronnd  fltemn  ol  flic  Dntch  rlnvnr 
it*  apreailing  and  mpidly-iijcn'a**ing  tf-ndrtin* ;  in'  ' 
np  A  Ppeeimenf  we  lind  that  we  liiive  to  mmovi 
motlelx,  which  nre  c<iniuxU'«l  together  by  this  < 

It  wonld  opiwar,  Utot  when  the  Brat  little  plant  i^  .  i 

the  trny  need  it  thnnrn  out  thin  Htem,  which,  After  ^i 
for  an  mch  or  w>,  «*end»  nit  n  little  bnd  which  ■  ti 

a  peHW't  plant,   having  orOirtile  rootlet.^*  liki  k 
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Aii  gires  out  onollior  pcfrtion  nf  ntem,  wliioh  (<nils  in  iinQtlior 

wWd  |)lant,  and  bo  on,   till  in  (i  ve\y  uliort  time*  n  Inrf^  .•mru-o  ot 

BfnjiiiiiJ  is  ooverwl  with  it«  pi'etly  fjfreeii  leaves  aiul  white  Huwors. 

AVIh'o  not  in  Qovtpr  ihp  'Vrifulnim  r'-pnif  may  hv  floriipwimt.  diffi- 

oilr  to  rwofTTthc,  an  h*  tnpln  Wtrs  nrc  Init  nliprhtly  iJift'oronn 

fmni  other  spwicK  of  llu'  mtoo  eenii^.     We  «nll  Hup|K«w  that, 

t  t"l  fritli   a  cdiiniry  walk   in  tbe   miildlo  of  n  irnrtn    (Iny   in 

1,  wi'   liiHt*  thrown  oiirwlvo!*  down  <m  n  prcx^n   Ualik,  «r  n 

.  !)!:■_'  Kimiiy  spot  on  wune  richly  "  ciirpctf d  iind  whui-p"  tn«U 

fhir  fytw  nntnnUly  Beok  Iho  couch  <ni  which  wh  rent, 

iiii.j-.t.  f*>riiiinly,    in  whatever  Iix-ality  we  inny  \>c,  we  Rhall 

ill  nruund  iw  the  tiny  threi.'-u«rt*^d  leaves  of  Trifolinm  con- 

:,iMHfni,s  ftninni^Kt  the  other  hornngr,  which  mnken  the  natTirnl 

U-ititv  of  ^nir  liinen  mi  girent.      [n  two  s(|ii»rp  inches  of  hirf  on 

'     weru  drcnuiily  reptiiif^  uno  wnnii   day,    last  Jnly,  wo 

...ij.  ...ififhl  (lifTcrent  Rp<'ciesorp!anl,i — nil  j»oc-hiscIynifttt«liind 

paAt^  together  that,  mlhoiil  the  temptation  of  ttuving  nothing 

'     '  ■  ■'  ',  Tpp  tihoiild  scarcely  have  cxainiofMl  closely  enon^h  to 

'■ih  them.     With  a  bolimicnl  pocket -f?lfww  in  imr  hand 

»i  uiu'liilly   i'«-iki'rj  at  wieh  little  vpnhint  tnft  in   llie  moAMired 

rv,  iind  them  hupc  (mtmuh  wim  thr  ncrnr-failing  httlc  Dutch 
<T  iTnf"liutn  rfffim),  the  Hird'fufoot  Trefoi!  {liohtx  mniiMi. 
1"'  -^  Oo)d-duKt'  (ihtUnm    rtrum),  the  Common   CrBaovbill 
,     nWi/'ir/iriif),    with    Mrend    specicH    of  grsuR.     'B^ 
rut  N'!r>  --.(    a  friend  wluiso  thoug-hta  (wnieil  nerer  to  hiive 
fcoiii'iiil   III   li)W    hefun'^  mid    griwt   wnn   hifl    siirpriw    when 
Ito  vnrinty  cf  vcjfrt«tifm   in  so   Hinnil  ti   spaco  waa  pointed 
«ii  to  him.     rinntig  n  ii".»ti»iiical  tt-ndenc^  <iiir*t'lvew,  we  were 
provided  with   a  littl«   tin    viiMHdnm,  or  Randwicli-ca«e,  into 
•kich  wo  placed  the  twti  snucire  inches  of  tnrf  for  riosor  rntnmi- 
BMion  at   hotnt*.     A    bright    liuitriiiiil-  plant   of  whito    ekver 
-  <\  its  Piiiluliilily  fnr  a  Iiwm'm  in  Inilaiiy    to  uur  iinscien- 
.d  ;  arcordii!i<ly  it  was  mthlfsuly  piiltwl  up  hj*  tho  rnotn, 
g    with   it  other  phuits   of  iU  tnvn   kind  attnch^  {»•  tho 
trHtouiB — some  jiiHt  fonriinp,  other^j  in  perfeetion.  'lliose 
are  in  wmiwttn  know  iwinietidnfif  of  l>otany — nomcthing  of 
t  Togirlnlili*  world  liy  which  wc  are  eurrouoded — Cunnoi 
timn  f'llhiw  (mr  cianiplo.   In  i-lionRiiijLj  one  simple  liltlo 
;nt  »»  fi  reprctM-ntfttive  *if  miy  of  the  jfrrat  families  of  plant«, 
will  BOon  find  thnt  they  are  led  «ii  inipercf|»til»ly  to  ft  full 
W  with  (ho  jfreat^T  iind  niore  pf»niplien((il  difK'orerien 

We  will  iuwifjine,  therefore;  I  hat  wo  havr  onr  taft.f  of  Trifnlium 

ns  (plate  xix.).     If  wo  wiA  preaerve  it  frenh  for 

..nd  lo  exnuitne   at  oui-  l^mire  all  its  part*,  put 

■  mio  a  Bimcer  with  u  lillle  moistnre  and  cover  '\\.  "w^lVv  i*  VimA.- 

w  (he   pivtty   whito  cir   w\tt\.\a\i  N\Cfi,i  ri^ 
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flowm-s.     P^acfa  little  tiny  flower  grcwing  in  tin?  pjiind  '■ '  ■ 
is  apf'H'uct  t>l>o  of  the  oriicr  1o  wbifli  it  holi^iij^y,  hdiI  i 
»n  tlic  cbamftcristics  which  «re  have  ilcsrriheH  in  thi-  LegiuwJ 
nosa}.     Tbort  is  the  tiuy  calyx,  with  t«n  iittli-    lluu^£illg>.  tr\ 
ribs   i)n    itit  Hurfacf?,    uml    nil.  into   Bvo  snmll    teeth  at  tiwf 
top,    two   of  whifli    mv   longer    llian    llie   othf^rj*.     Thin  nn 
tainB  the   corolla,   with    its   cnriou  sly -shaped   parts ;   the  ("mI 
sido  potftls    or  winps*,    the    protnided    bct'I  in   front,    and  llul 
i)tttQ(liiitt  or  eitct  Dftiil  nt    tliu  Itatk    (fig.  -)).     ThiA  is  mhsnI 
times  moi-hrd  oml  filiHfX'd  with  h  pinki:^  colour.    'Ilie  kw!] 
inclos&s    the   ten    stomens    (tig-.  '!■),    nine   together    and  <«j 
nlone ;   and  the   «lyle,   which  bvcuine»   in   time    the  legnnH,! 
OP  the  pod  (tig.  o),  contnining  the  little  seeds  (tig.  h).    Verrftv-j 
quently  wo   may  notice  a*i  the  season  udvancea  that  thrivhitc 
heads  of  the  clover  are  fringed  round  irith  dcJui  or  willwnd 
Bowers,  which  lose  tbnr  upright  positiou  aud  houg  d"wti  Intl 
with  the  stalk.     ThcBo  ore  the  flowers  which  have  perfrtrtm-'!  I 
their  fund  iou:  they  have*  matured  the  pro^Hsion  for  futiirr  lifcl 
within  iht-ui^-lreB,  and  coiilain  the  tiny  pod,  with  ll«  Iwcr j 
thit*  seeds  which  will  p(ii»etuflle  their  species.      Coutmirt"! 
the  geuvnil  law  in  plauts,  the  petals  do  uot  full  ofl"  when  thrt 
wither  and  the  fruit  is  forint'd,  hnt  remuin  pei-sist4>DUy  vnji*] 
lluwer-Kt^iilk    and   calyx  until  the  whole  ptaut   |>eri^he^. 
outer  rtjw  uf  flowers,  coming  tirst  to  perflation,  fall  doT\Tiw»nl* 
and  form  ihiH  brown  fringe-fikft  appearance  round  (ht-  head. 

Having  carefully  examined  every  part  of  the  flowrr*.  Icti 
tube  a  leaf  with  its  thin  delicate  t-lalk,  aud  observe  tbir  bcj«itt'''tj 
uiarkinga  on  its  surface,  and  the  rTe--;ctnt-i^hftpi-d  ligiire  wlicfej 
19  impresifed  towards  ita  Iwhl — sometimes  liardly  perceplii>k.  ^j 
othei'fi  of  a  darkish  ]iurplish   cnlaur,  aud  very  ilititilict.    TluM 
coloured  markiug  of  tlu*  K-ttf  sometimes  oxtouds  orer  ita  wli 
surface,  aud  clover  lea^e»i  are  often  found  in  wliich  th» 
colouring  matter,  *'r  chlomphjle,  lias  entirely  aswiiued  o  porpli 
hue.     This  <'hango  sug^gests  to  us  that  it  is  bj*  no  means  ewHiii- 
tial  to  the  nature  ot   a   leaf  thot  it  should  lie  green,     hi"*' 
varied  and  lienutitnl  t.int»  uf  autumn,  who  hnti  uot  been  tlmii 
with    the    almost    gorgwius    colours    of    leaves?     Bright  rc^- 
brilliant  orange,  and  deep  purple,  vie  with  each  other  to  'Lun- 
peuf^ite  to  (be  eye  for  the  anscnce  of  Minnuer  flowers.     AikI'" 
llicwe  very  flnwcrs.  whow  (■olour*'*!  petals  ut    tirst  sight  f«iii 
altogether    dilVereut    lri>ni     the     siuroumling    lenvec,    we  iw.l' 
shortly  Ih-  able  lo  tmce  evidences  of  identity  with  the  p*"'" 
forest  around  them. 

Lei  Mii  now  pUee  one  of  (he  three  little  leaflet!;  under  ll'' 

mii:n»R-itpe.     'f  he  niarkiuuR  an-  very  distinct,  anil  ihe  eili^""' 

thv  leaf  which  apptar  ■^  cveu  rix\A  liuxooth  to  the  tiakwl  cvi'  *'*' 

seen  to  bo  surronuded  vf\V\\  y"-'^^^)  VowwA*  towAx  "A  Vw^* 


tllE   WHITK  CWVEB. 

OP  liD  i^iKrhHi,  mill  ill  iiii  mi^lf  (n>m  which  nnodier  vein 
ro('(>tw|-!.  'I'lie  littli;  Hlftuiati).-*,  or  ltitMlliin^>ptii-e--i  as  they  have 
u>t'n  rolKil,  an  mil-ii  wry  uvtdeiill^v  in  Lhis  k-ai';  l>ul  uc; 
ttr-t>  intcrcdting  orffaiis  have  been  full_)'  clescriljed  as  tlwy 
wcur  ID  the  Daiisy,*  we  wiH  not  go  into  their  hiatoiy  bcfe. 
^iP  micrtiRCrtpc  fihuws  ii«  that  tho  lihs  of  (ho  loaves  nro 
tmpoHod  of  wonily  ftfipe  nnd  spii-nl  Hssnp,  nnd  in  miikiujr 
swfioii  of  ihi-  atnik  uf  the  leaf  the  ImmllfS  of  thus  beau- 
ful  K|iir»l  tif^Hni-  aiv  vvty  abiinilant.  Nu  iilijit^t  van  be 
ttttrftctirr  than  thi.s  reinj*  tlolirntre  and  bcantifii)  niate- 
;  it  Keems  t'j  nbounrl  chieily  in  the  stems  of  phLat-s,  a&  if 
itutv  liail  iiTondml  IhJK  ehutic  contriTaiiL-c  as  a  prouuition 
UDst  thf>  iTiii^h  blasts  nnd  plornis,  ivliii-h  would  prove 
structivc  1«  a  k-ss  pliant  »nd  yielding'  lissui',  ami  iinlirly 
ip  HMnndfT  the  btippui-t  of  thf  tttipnitt'ctnl  Icavt--;  iiuil  Htuvcrs. 
our  sjtedmen  wf  t-hiill  tiiut  ilowfrs  (-nntainiiig  tin-  liltlf  pods 
A  siviU,  which  latter  aru  iiilcrestiny  un  examining  them  in 
loir  ^lu-itnih  Hliiires  of  develoiinienl.  When  first  fanned  thoy 
>nflUt,  lU  in  all  othi^r  tejj^umiinnis  plant!;,  priuciptdly  of  the 
JUUfj;  eniWuye.  As  this  htlh-  endiryo  gruwH  and  devtrlops 
hve^  iqmii  the  foud  prnvided  for  il  in  itt^  (-ittyluilcniH  or  i^eed- 
ivpH,  and  if  we  place  the  tiny  wi-ed  in  ciremnstanecs  fitvour- 
Sle  fw  geTtnioation,  wo  ghull  soon  diseovcT  the  living  nature 
ita  inhshitADt.  When  k«pt  dry  thv  proee»>»  of  development 
les  not  yt>  on  iu  the  seedj  bnt  if  we  place  a  few  little  txvds  in 
itjistnre,  ur  in  Bome  earth  niidcr  n  (j;lass  shade,  we  can  then 
itch  tho  gi'cwth  of  the  youno'  plant,  and  its  liberation  frt>in 
eueastmicut.  Just  before  the  bnrt^ting  uf  tho  seed,  il"  wo 
lit  It  to  (he  microscope,  wo  find  Ihnt  a  great  portion  of  tUo 
and  hutrar  which  iltiilend  the  »eed-leaves  in  un  e^u-Iicr 
luivu  ditoippoort'd,  and  the  vahous  tissues  uau  be  obaerved 
rhieli  arc  tu  fonu  the  yaun^'  plant.  We  can  diiilint-tly  ti-aco 
ik-  iiiiperfett  i^pind  libre  and  wuody  tibsue ;  and  now  the  Conn 
tho  litde  embryo  i^  evident.  At  eauh  end  is  a  tittle  toil- 
Eo  appendage,  which,  pressing  against  the  cxtomal  seed-cwo, 
stw  it  to  burel  opeu,  and  fmiu  it  is  sent  dywnwards  Ihi^ 
liclu  or  future  root,  antl  upwards  the  little  gTeeuii*h-wliiUj 
Innmle.  In  common  with  the  rcitt  of  its  order.  thiH  tiny  i^pruut 
niiwaniK  with  it  (bt-  cutyledoiw  and  thi-  for-saken  M-ed- 
which  rL-niaiuH  nitaehed  to  them  during  their  »hijri  life. 
iff.  2).  All  lite  '•eeni.'*  t"  be  biii.  the  pivpamtion  fur  »  hij^hcr 
itt-t^iieo.  The  Ki'd-hfiveK  wither  and  pve  plnci-  to  the 
(em-Iraves,  nnd  thi'ne  befftini-  perfi'i-trd  in  the  biidilitijj  Hower, 
Itch  ill  ail  ilM  U>au|y  ix  hut  the  tenipurary  nbi^Kle  iif  th<u*e  nrgiUM 
lidi  have  for  thwr  object  the  pi-rpetuation  of  the  spuciv«. 


•  fi«  FurvLAK  Sawc*  Bktirw,  Jin.  I. 
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In  tiliidyinff  pljint   life,  Ibt-  fnct  it*  <4Um  fardhU 

VI*  tliHt  wljili-  till  lite  lU-HiirnH  111'  Niititrv  neem  to  : 

till'  Tutiiix''  than  tlw  prcflrknt,  yK  fiioli  ultxfii:  imil  pluuwof 

peri'ci'l  in  itr«eir,  and  if>  none  iJie  Ii*sh  ]o\iAy  nr  npparent^ 

t4'nt  with  \tft  wriirtoiice  hpcnuwi  it  is  tmnstpnt  ana  prc-j 

for  unother  inei  ofoi^ui  t<?n<liDf(  to  accomplish  tho  faigoi 

of  cxiBlonpp. 

No   clflRM   of    plaiit)^    (iffiiMlM   ».ti('h    Mviilwit    (itui    int< 
examples  crf   the  law  vV  nKirphnloj^y  in  Vi'ifr-mblcje  ns 
Lf'jnmittnuiV.     In    Ihe  whitr  rlnvt'i'    wti    I'nfjaciillj'   tnr«t| 
caeeH  in  whioh  {tftrtfl  nf  tho  llovrer  cxhiljit  a  tenilmcy 
turu  to  their  leiify  origiu:  the  p«l  frcqiiently  chonjrun  iui 
Nmntl   Imf,  whilnt  tho  Ktamon^,  petnlft,  nnil  .<i«pn).s  all  nthit 
thft  (mine  tendency,  the  peilicelt*  of  the  llovri'w  nt  iht* 
time  elitnf^nfinj^'.      We  Iinre  Wfn  innny  )siic<'inien!«    wl 
whole  liend  nf  iIowi-i-k    on    ii    shirk    nf  el<iviT    lias    nuih  ^ 
this  trAiiRfonnnlion,  pix^Dentiri^;  the  nio^tt  Hin>«iilir  ajipt-antiv 
poHHiblej  mtit  the  j^reen  lenvt^  looking  ta  if  t|uite  uot  {£ 
ncensiomed  place,  a3n\,  coiiBtN|nently,  very  odd  nnd  nnc 
(dile.     In  ptiAsiufT  t)iii>n|rh  n   licld  of  elover  il.  w  wortli 
to  hmk    for   mieli  iii<in»t.rn!«ili(^.M,    and    they  iuh*    hy    no  TOoam 
iincoimnon.  ~ 

We  nre indel)te<l  lu  tlic  [Hiieil  ofalndy  (Mni.  Itmlwin- An  .\t 
for  n  wriosof  hpiiiitifnl  illiwtmHonsctf  thoehnnf;*'*!  imd. 
thy  flowenn  of  the  White  Clover  in  their  nu"«i.  sjioriivi-  m-i.- 
(tip).8,!)jU),  11,12).    These  were exhibiUil  at  thoMeetinjf  ofi 
British  Aw-VM^ation,  at  MimiiiiKhnm,  in  ISl'.t,  nnrl  wf re  aft* 
wnrds  pll)>li■^h(^l  in  ll'^n/rri/f  Ui'l'niifit  Oozt^H-  for  Mnn-h,  X^'A 
llinnifrh  hei"  kindness  we  atv  I'tijihltMl  l^o  jjive  ft  nkcti-h  of  k 
of  the  more  interesting  furrnn  which  thfHe  f)ow(<n  lutnume. 

It  WM  a  hnppy  idea  of  the  (^reAt.  CJerman  poet-liotuiiijit 
pednee  the  previ<iii»tly  rt'ci-lved  and  crimpUiTit*-!!  theory  of  pi 
Ktnictiire  l«>  the  ftimple  forrnnlrt  nf  lenf  iMnufttirin.      in  Ihiit 
everythin*;  prcwnted  it^^elf  to  liini    niidi'i-  n  difTiTMit 
— wliiil    h(ul  hi-eii  ei>n«iden'd  esflrniifd  lipenine  acndimt 
viff  ivT*;,     In  all  the  higher  pirtntft,  foltnt'*-,  tlowem,  nud  fr 
wpfL'  M-gnnicd  n»  ef^Hentislly  dillerenl-  parts.     It  won 
who  first.  rceftjfilJzed  in  the  flower  nnd  fniit  the  reciii 
the  fnhage,   no  that,  there   i»  no  (•<^!*4>nti»l  '}'"'• 
tlies*'  thn-c  imrtM  of  n  plant.     In  Miidyiii;/  '  ■*+ 

whni  eitri'fiilty,  it  hcffinu-H  eiHdi-iil.  Iliiil  it  it  \\u- 
itH   l'n»l«-an  (.■n|Mil(i)i1y  ortmiisrwinatioti,  gi-ndimny 
form  of  fniit  or  fl'iwer.    Thew  are  truly  li-iive»,— mln 
h*ftTeA  dtftenng  in   charset^r  nnd  pontion   fWrni 
idthoiigli  nut  in  tlicir  eHcntia)  uatnre.    Tliifi  ct'  h 

unily   of  plnii            .  ,■ : 
fnlty  tan^ht  In 


_  t. 
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rloarly  worked  out  and  wlopt-i^d  by  the  ablest  cotJiparftHvo 
itutnists  uf  tliis  ami  other  count  ne«  ««<  applied  to  higher 
liitnih,  aud  cvt^u  tu  )ii:ui  liiinvflf. 

at'  susceptibility  of  the  liitlL-  Tf[utUa,u   to  tin;  withdrawal 

[light,  aitd  it8  habit  of  closiog  it«  leaver  Homewhat  uii  the 

fircocb  of  nig:ht,  ivutind  tis  of  lia  rmiiily  rt'IiitiunHhin  to  the 

up    nf  Stmwitivc    plants.     Whil(»    examining    the   tiAsiio  of 

Ptcitijs  iiudtT  thf  iiiicrosi*opn,  the  abiindHiice  of  "pind  tibro 

i^i^led  the  thtiiight'  iHiil  thiK  v(-ry  clfLstic'  and  di^litiiti'  ii)rU(!riid 

lit  pos-iibly  have  sdiiK-thing  to  do  with  tlip  hitherto  unftx- 

'  caudo  of  tho  cnrioijs  uioveincnts  of  tJit<  Senaitivb  llaiib. 

3pic  researchf  in  Kkilfu)  handn,  will  do  much  to  clear  Dp 

nnsolvwl  quwdmiH;  yet  wo  caatiot  hope  to  wo  Uio  time 

D,  in  tb(?  whoh-  Ocean  uf  Tnilli,  tlicro  t^hnll  not  bo,  oven  \o 

Bt  »nd  wisest  of  onr  nice,  hidden  and  nm-xpUirt'd 

B,  who«e  existence  i*  only  indicat^wl  on  tho  snrfat*  by  a 

atlu    rippio,   which   cxcitos    no    attention    from   Lho   cwKnl 

E^rvcr.     IjoC  ns,  oacb  in  litH  own  wa}',  kw  it  ever  so  Mn&ll,  ilo 

we  can  to  trac«  out  and  mark 

"  Lesmiii  of  w-isdom  I'veii  lu  a  flowCT ." 


DESfiElPTION  OF  PLATES  XIX.  a»d  XX. 


{,{  WHte  floTcr, 

1  Sow!  uf  WhiU-  f  lorer  germ ! nut tnjc. 

2.  Flower  of  White  Clovpr. 

i.  dtammn  of  Mimi*. 

^  Logntnv  nr  Fniit 

B,  7.  SmxI. 

ft   Mpti>iiinri>ho«»  r^  i\»  fmlrt  t^<»tli  of  tJii"  Hovn  into  loiiVt*. 

B.  Tlii?  PlmtiTctj'.  <»)tFislin;(  of  ii  tx\^\  iun^cr  thini  ni^iml,  wiili  nicM 
mlinf'ntitr]'  imem  of  p(>tAls  And  MtiunflH,  and  the  |iliii>t  fNi«<inj< 
orer  ttw  Btaanc  of  il«  (lower  stPKlnr*  procwHU  dir*clly  to  Uym 
■  pod. 
in.  A  *]ioriin«i  in  wtiiili  llio  ■Uim'ii'*  were  flistinct,  liiit  wln-m-  on* 
»l»in»ii  liail  tho  funii  of  ii  tcuf,  with  two  bniot-liko  t)pt¥-iM)iit:rj% 
pttthrtp*  rvpiTw>min)(  two  othn*  Imvn  ftt  itn  Imms  tngnbrr  vith 
n  tm«  itHnK-n  atUch«cl  to  ihv  sfailb  »i  filhfr  «i<I^. 
II.  Tlu'   Pistil   mrtiiiiii'rTihfMeH   hto  a   prrfii-t  cxpaivtoil    loif,   tmflfU 

occtii>yin((  th«  pWo  of  othIm  nt  itn  «»lx<-- 
IL  Tlw  Ptalil  rcpn-w^ntvd  hy  n  l«adet  wfatdi  ih  nictiiuiorpbused  into  « 
pod,  mo  nbDrttrr  lenttrlt  nt  the  h«KO  of  the  imptrfircl  pod  on 
eilhT  xiilr. 
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BT    I8AAC  ASHB,   B.A.,  T.C.D.,  L.U. 


TH-B  iiigmioity  aaJ  vei  simplicity  of  contrivnno?  which 
Creator  bo  alfundmitly  Ji.sphiys  in  wcry   <k'[»artiin.-nt 
nature  w,  perhaps,  nowhere  m)  liiglily  nianifi'titml  an  whi-n  H* 
(JtMgua  1o  proviac  for  th*.*  i.-ti!*teiice  an<l  enj<".vtui'iit  nf  a  Bcnticni 
iind  coiLsciou6  bcin^;  and  doublleMi  il  ik  to  be  uutieipatei),  tlut 
ttii  His  creatures  rise  in  the  scale  trf  conBcions  bcinp^,  so  wiiii'l 
(he  more  iibuuduut  care  would   Ik"  hollowed  in  cti>iii 
wi'lfam  of  their  nioiv  hi*j;Iily  endowed  ond  mure  t  - 
sensitive  frame.'*.     Awonlingly,  wc  havi;  ni    Miui   (he  hi';t'l 
tho    tenx'striid   creation,  the   gival^'st  niiUHiiiL   loul    fbe    '.i-. 
oxquiiHto   iidaptatiou  of  contrivance,  the  highest  uviduiice  vf 
"  sign,  and  not  only  s'S  but  of  the  U-netin-nce  and  ■■  ■■■'^ 

the  DoHigner,  ainf  of  Hih  intention  t«  render  the  faui 
iu  c-ven*  rcspeel  a  iinituble  and  ph*u^»nt  abodt"  for  the  rutiuUiU 
Mpirit  destiue'-l  for  a  time  to  inhabit  it. 

Heniie,  although  there  mu^l  always  ejtibt  a  ci>ii 
repugnance  at  tii-st  tu  the  investigation  of  l]ie  stnictiiii 
hotly,  yet,  when  this  is  overcome  by  the  force  of  habit  rt«d  prti- 
fesMonal  dnty_,  the  benntica  which  arc  revealed  iu  that  -itructn-- 
u.re.  HiK-h  a<>  to  till  nHth  delight  the  tliinking  and  iiiteIhgt'Ut  in"  ■'■ 
whi(*h  findi^  pIcA'tiiix*  in  wiluca-'^iug  the  exi|U)Kitt*  lulnptolion  i>i 
means  to  the  end  which  is  to  be  acconiphshed. 

'Hie  organ  wIhj&o  Htriictnrc  we  have  Relectcd  as  the  ^nlgit  i  I 
the  pi-esent  sketch  is  the  heart, — ouo  which  liasidways  struck  n.- 
aa  a  maiiteifjieco  of  ingeaiou^  design,  perhaps,  not  to  bv 
excceiled  by  any  jwirt  of  the  body,  even  the  eyo  i>r  car.  f-n! 
one  whijibe  be^ititics  are  lesis  genemlly  known  than  lln-r  ■■'- 
(iither  of  the^'  organs. 

'■lie  heart,  tlicn,  itn  all  nur  readei's  know,  itt  the  pnneipd 
mean:*  by  wliirh  the  vit4il  Ihiid,  tlie  blomlr  iK  sent  tn  efery  p 
of  the  Imdy  by  n  proecsH  of  pnniping  f\nHv  analogous  ti>  what  ■ 
xfn  in  an  ordiuaiy  forcing  |Mniip,  Ihongh  of  much  inor 
tleticiil*'  mid  iteiiix-t  *onstni(i.iv'n  j  irnU'eil,  it  Mi'ni»;  highl 
prolmlOe  llmt  llic  |irim'iple  ipI*  the  Htniiig  pnnip  was  Ufrrowil 
fi-oTU  tliii-:  "ii-gan. 

Now,  what  are  tliv  uhjecta  whieh  lutvi*  lo  btt  nucomplubral 
this  i'iraihaiun  of  the  blood,  and  how  in  Iho  heart  adapted  tj 


raw  RtWAH  HVART. 


»nd  wlul  urt>  ihv.  contriv 


of  those  diiii^TH    wliicli    would, 


aitc<>8  for  tlio  avoid- 
mccliaiiicftJIv,   l>o  most 


L'l)-  to 


occur ; 


Etbr^ 


l-'iisl  «»r  all,  a  Hii|)|)ly  of  nounsbmciit  has  to  Iw  lumished  1« 

Kerj-  part  r>f  tlie  l>o(ly,  no  stniotupp  or  organ  Ik^d^;  ntnitted ; 

iilty,  ww«te  inaterinl  liait  to  \k  tukon  up  and  reinr^ved  Irum 

iv  FysU'iii  iilWr  it  Iuih  w-n'i'il  it;*  piirpcwcs  tlier«' ;  luiil   l«»th 

olij<'<'t.s  jiPT  ni'coiiiplislH'il  liY  the  cir>'n\Htmtx  '^'i''*'  Hiiid,  thp 

l»j-  a  IniiiNiulalioii  of  llu'  wiitprj-  part  uf  the  l>lix>il  lliniugli 

bi'  poreH  of  tilt'  whIIh  nt'  l|io-<<>  iiiiiiiit-f  ciipillani's  wliirik  riimify 

hruugli  r-very  ih^rtiun  of  the  Iiody,  and  which  luv  too  niinuto  to 

NTmii  the  r(^l  coi'puw'leH  ul'  the  blood  to  cscnpe,  the  funt^iion  uf 

"csp  InttiT  nppnit'ntly  Iwing  t^i  vivify   the  watei^'  portion  or 

,  NiniDi    of   llie   hlorid,    which    i<t    the   niilrieiit   lluiil :    while*   the 

swoud  uf  ihi'  ubjwtrt  abovi-  HH-ntiont-d  is  atfained  by  the  blood 

nmilaliug  through  vaiious  ory:}iii'i  in  Ibo  body,  whiwt;  special 

(iliK.ti< m    it    is   to  reinovt*  nseil  np  inatHi-ial    by   |}e(-ii)i:ii-  vital 

|iroces:^i.>r<,  of  which  nothing  farlhtT  i.n  knowu  thun  this,  tiiat 

tfcey  are  I'tTei'teil  by  t-hi-  xmw  tninsiidntion  of  H'nuii   through 

thi'  Walls  of  the-  CitpiUaripw,  or,  in   the  c«-He  of  th(-  lungji,  with 

"hic'h  we  art'  at  pn.-Ht*iit  most  i'oii<:oi-ned.  by  u  similar  passage 

vf  carlMinif  acid  and  water  mit  throiigli  the  wtdls  of  the  air-eellH 

Lwbieh  the  lung?*  are  composed,  while  oxygen  at  the  same  time 

in  by  a  similar  pn.H;e*s. 

hroiigfa  the  other  sef-rt'tiiig  and  ercivting  orguiiH,  tht-  blood, 

^W  a  poi-tiou  at  least  of  it,  passi-a  in  the  course  of  the  general 

Ation  of  the  body,  but  through  the  Iiiugs  the  whole  of  it 

by  ft  separate  eiivulfttiotj  rjiiite  distinct  from  that  of  the 

ly,  and  called  the  pulmonie  cireulatiou.     Since  the  heart, 

I,  has  to  elfect  two  distinct  cireulatioUK,  it  is  newssai-y  that 

it  i4ioidd  be  in  effect  donble ;  ami  such  is,  in  fact,  the  ca»c,  so 

[ihfti  phvEtiohigically  there  ni-c  two  quite  distiuct  hearts  in  man 

|ftnd    the  higher  animals,    although   anatomically  the  two    are 

Kiiued  together.     There  ai-e,  therefon^,  four  chambers,  two  for 

Mving  the  blood,  the  first  on  it-*  return  Iroin  the  body,  the 

id  on  itfl  return  from  the  hmgs  ;  these  are  i-alled  "  luiricJefl;" 

two  (or  expelling  the  blood  through   the  eitvulaticm,  the 

thi'ough  the  pulmonic  eirc-ulittion,  and  the  second  thi-ongh 

ay^teuiir  circulation,  or  that  of  the  body;  these  ehambow 

^are  c»lled  "  ventricles."     In  the  heart  nf  tishes  then;  are  but 

two  chambers,  one  auricle   and  one  ventricle;    in   Butrachia, 

.[hca%  are  three  chambers,  two  nnrich-s  and  a  ventricle ;  while 

iu  reptiles  the  ventricle  has  a  partition  which  is  imperfect  in  the 

lower    i:IasHeH,    ^o  that    their    heart    ha-t    virtually    only    threv 

|cftritw«,  but  wliich  becMne^  perfect  in  the  Crocodilen,  so  that 

theirs,  bke  that  of  birds  ana  mammalia,  is  composed  of  four 
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TbiM  ibiir<«hiuuboiiMl  hoart  ia  b  moaclo,  anJftctB  by  moaaadf 
mu^Mrular  force.  What  Uie  ngoui  may  bo  wlucli  itn'tatos  Uiu 
uiust-le  utui  HO  funics  it  to  couiract,  lias  hiiMi  ii  subject  ofiuiidl 
dincutaion ;  but  it  M  norr  iTcmcrally  cniiHifUrrud  thut  this  ognd] 
u  oxygon,  wliidi  iti  rL-cuivuit  iiitu  tbu  blooU  iu  the  li 

stimuluttm  the  luttwulur  tHinlrwtibtv  of  ihu  hiMii  Unroag^ 

Dcnroti   v(  ihv  orgtin.     'Eliiti  iiiiucauti*  u^-tiou  of  tlus  heart 
bbuotit  ontirt'ly  beyond  the  cnatrol  of  tlte  w'lil,  an  indeed  are  i 
thevilAl  autiuuH  of  tlio  budy;  yot  iostaiioee  have  been  rel«t«ll 
of  peraoaa  who  were  able  to  ittop  (be  hcort's  notion  at  viQ,  ud 
in   one  ca«o  thiii   cxpcrtniuut  rtun  carried   too   br,   and  tbe 
individiinl  died  by  the  more  ut^t  of  hi.s  own  will.      On  the  otfacf 
haml,  llie  betU't  will  coiitiiiiio  it-s  rC'^ulur  puliuitiuim  for  a  )aiM 
timi'  ultLT  its  rornifvtil  from  the  lK>dy,  uud  of  ixiunse  Uie  deBtii 
of  the  luiiiiml ;  mid  tbo  lower  ttie  croatnro  iti   tbo   nctle  d , 
oreelioiij  the  longer  will  tliis  action  oontinne;  so  tb»t  thcbetil] 
of  a  fitorgooD  will  contiauo  to  boat  as  long  oa  twenty -foor  boon 
oft«r  ita  Tomoval  from  the  crcalnro. 

'i'hrotij^h  thin  fuur-cbiuiilx'red  heart,  then,  the  blood  tiniri 
posa  in  one  dirrt^lioii  only,  and   not  indiscnmiiuit^'ly  luickwiitdi 
or  foi-wnrdfi  j  and  t^  pRoct  thin  there  is  a  whole  aories  of  bc«ulibl 
coutrivuncoK.     To  begin  with  the  Wn^t  chainliur,  namely,  the , 
right  auricle.    An  tMa  chanibtr  m  diluting  un«r  each  oonimcc 
it  receives  the  blood  which  lias  K-eu  colltfctoil  from  all  ptftt 
thi)  body  into  two  unonnouK  vuiuH,  and  it  alao  receives  blooi ' 
from  Komo  ^mtdl  vciuN  which  como  fn>m  tho  inilMtMiro  of  tltc 
heart  iiftelf) — for  thin  organ  lum  of  course  to  irappty  blood  to 
nouriiili  itK  own  iiinMculiLr  wnbtitance  ;  but  Home  forru  ia  wonttng 
besides  tho  men:  tlituuition  r>f  liic  aanclu  in  oi-dcr  to  en«iun-  it 
l)0)ng  propcHy  filled  with   blood,  esjMJcitdly  in  tbo  cauc  of 
vein,  wjiich,  coinir»)ur  from  ibo  lower  parl.H  of  the  boily,  Itas 
BomI  its  blood  agniiiHt  tho  force  of  gravity,   and   accordii^' 
these  tw(>  inrjfo  veins  are  provided  with  muscular  coats  fori 
short  di»ttuico  hack  from  the  auricle.     There  is  a  large  oponit 
between  this  mirit^Ie  and  the  second  duuidver,  namelv,  the  rijjli 
ventncle,  an  opening  hir^;o  enough  to  admit  the  tops  of  tl 
fingers,  and  Hdino  of  the   blouH   flows  throngli  tht^  npcntngi 
once,   but  the  greater  part    of  it  filln  tho  aurido    whir-h 
contain  about  two  ounces.      It  tills  slowly,  but  Uie  moment  it: 
full  it  inakoB  an  extremely  (juick  contraction,  by  wlu'eh  it  for 
nearly  tho  whole  of  tho  IjIikkI  thixmgh  tho  opening  into  tfco' 
right  voatricle.     Quick  lut  tluH  ctnitnmtion  is,  occupjing  abo«l 
tho  eighth  part  of  a  second,  it  can  bo  observed  to  begin 
the  great  veins  enter  the  auricle,  and  to  extend  grudunl^ 
the  opening  into  the  ventrielo;  and  tins  is  just  what  is  m 
to  rnsiire  the   dri\Hng   of  tho   blood   gradnally   from 
forwanla  into  tho  veniricW,  wavl  \>ift  \»WA  taxiXLO^  ruenrn  up 
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V(>inN    Ixiftiiuttt    tlio    mtincultir  ojiitraviU'U   uf  (lieir  coaU 

ii,  ui  OildilMiii  tu  wliic-h   llu'ni  iit  a  tniist  limiiiiful  net 

-  in  tlio  inhi<k'  (if  lln-  vi-ina  which  uiily  uin-n  towarclji 

hcArt,  HO  thut  lht»  Mchj<)  cuu  |NUf4  tbut  way,  but  out  back- 

•dg.     [d  UiQ  hinnllcr  voiutt  ui'  the  lioily  »  fHur  tif  iJiusu  vulvui) 

liu  wcu  Bt  ahvut  tiVfry  iiiuirtt-T  itiirU,   htit  ihiyy  <Iii  uot  vxiut 

th«  viTv  Mniill  vuiiiMj  nor  in  t\w  gnyil  vi'iii  whirh  i-ouiL-fi  iiiio 

riglit  iniriclcrmiii  iilmvc  ;   for,  iiiiclor  onlinary  circunihrnncM, 

blood  in  pruvonted  tVoiii   tlowing  backwimlt  in  tluH  by  the 

of  fptivitv,  and  tindiir  uxtmordiiiary  firciitiiHtHnccs  it  in 

lotiiot^  DOCDHiuiiy  thai.  I'l.  nhoiitd  (low  buck  through  it,  M 

1)1  be  t'jtpLilMwl  Hhortly.     Thu  whIId  of  tlio  uuriclc*  wv  very 

lOOth,    H>  HK  to  tllluW  tllL>  bllMH]  to  |>H}'.1  fiVoly  ItloH^^  tllCtU,  HUd 

cy  nrc  ii'tt  very  slmni^^  nn  tlii-y  uidy  hiivu  tu  force  Ihi?  blood 

lo  lh(.<  nrxt  diiinibcr,   whii-h  iH  ^iidually  opi-uuif:;  to  rt-vcive 

it.     A.t  MjotL  iiH  thin  chaniliiT,  thu  ri^ht  ventricle,  iif  fidl,  it  also 

COntroetA,  ttiit  nitioh  niun*  tilowly  than  Uio  auricles  vince  it  htui  tu 

ovurconic  much  grt-at^'r  ruKiiiliuicis  r«>i'  it  hiM  to  fw-cu  the  blood 

yng   till!   ])iihnotmry  nrli'i-y,   and    Ihrougli   nil   the  capillary 

A*  of  ^[ti^  mr-(*clU  of  thu   litn^tf.      And    to  clKnt   thiH,   its 

an*  very  otRijiK,  and   furniwlii'd   with    spvcnil    nmsi'ulnr 

iihi  iniiiih',  which  pontnu^L  ui   Iho  lUimii  tinio  lliiit  ihu  wbIIm 

uru  t'Oiitnicling,  and  m  both  hulp  the  wall,  lut  it  wore,  and 

^L(o  by  bL-oomfng  tliickcr  in  ronsmnoncr  nf  iheir  short-puing, 

BD  up  the  wh'jif  cavity  of  tho  vcntrit-lc,  m  that,  it  coniplotoly 

^■iptii-.s  ilbulf  of  IiIikhI,  which  llii'  nnrich'  xcjim-ly  dotiK. 

Vlbt'i-i-  unt,   howi'VL-r,  lumc  of  ihcKr  tiiiir^'uliir  buudHJustat 

lliu  mouth  of  lUu  luicry,  ll^?lt  they  ^huuld  ctiute  obBtructioD  to 

Llit>  fivi*  iHUiHHgu  of  ilio  bIo<Hl,     [hit  why  ihitw  not  tbii  tiuntnic* 

tion  of  tlio  voutncio  force  hnck  thi-  blood  into  tlio  onriflo  which 

in  jnHl  then  dilating  aguin  7     DuciLaM*,  iuAido  tho  ventricle*  and 

nvor  (h<>  (ip<.'iiing  botwtwn  tho  two  chninbcrH,  thcro  uru  (luve 

I'mnoiis  vidvct  which  only  i-pon  into  llir  vt^iilriclc,  but 

III  tlic  bloiKt  in  di-ivcii  agitinnt  ihcui  by  liir  vuntricUi 

-  Ui  contntct,  llioy  aru  cloMid  by  iln  irupntu^t,  and,  tilting 

•  y,  completely  prevpnt  all  regurgitation  intn  tho  iiuricto. 

Tho  bniiOH  of  IIiokc  vntvt.-H  arc  coniiectiHi  with  tliu  oponing  all 

1  thvir  nidcH  arc  pjininlly  (ymnwt^'d  wiMi  coeb  other,  no 

■■■  (.lie <)[ii'niiig cinuploluly.   Itiit thci-o woiUd boconsidor. 

ik'  linii^'r  that  the  gn'nl  fonni  with  which  (Iil<  vciitrick'  cuutractfi 

>iil(l    drive  tliu  tiprt  of  thcMt  valvcii,  which  Hrci  in  tho  cvntru 

tluty  doHo  tnn  opening,  complululy  through    into  iHo 

Olid    lio  allow    ivgui*puiti"n    tn    take    phico    nolwith- 

ig,  and  thu  wholo  nuicliintTj*  Lo  bocomo  hopelc««ly  di*- 

t.v*\.    'IVj  iipi'vont  thin  tvrribln  aLX-iduni,  wliich  wouhl  caunc 

dntth,  tlicro  arc  a  large  nunibor  of  very  lino  but  very 

Sig  brunchirg  tendons  attached  all  ovor  tbew  valves  on  the 
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side  next  the  T*>ntricle»  but  principally  ntong  tli^ir  hwt 
wb(-Tf  ihotv  is  (lie  m-eatest  rlaugvr  f>C  l\tv'\T  Itrtiiy  '.  M 

mill  llu*  otluT  i:riib*  i>(  ttirM?  Umduiis  nrt^  iinJtrd 
inos4?ular  haml^^  like  thuse  which  lirlp  tlie  ciiutruclion  of  i| 
vt--nuiclc',  tki<  ol  liiT  ciitk  tit'  Uiiv^o  bauaa  Wio^  thtireinnL  tnll 
wall  of  tiio  vcHtricIo, — so  that,  they  ocUiolly  holt!  the  vaivw  lil 
ru{i«A,  and  n^i  prevent  ihi-'in  goinir  thniii},r|t  iiilu  th<^<  imni-V 
cotirso,  lli(>H?  RipeK,    »4o    to   cull    till-Ill,    must    HlioHi-n    (U- 
%"mitrirl»'  (■«l^tr!K-'t^^,  ami  its  wall  crimi-^  ni'ar  thr  opening^ 
otberwine  tliey  wtjiiM  rwl  Im*  tight,  immI  wuiild  i-«innt'(|iii'j 
nuehvui,  aitd  this  i&  w?cH>ni|iliHlu'il  by  lhc<  muscular  bjiud^  cvi 
trading  (it  the  saino  inalaiit  with  tho  vpntricJe  il.H'll*,  ho  tluit  i" 
tendinous  llirt.iud'*  ntv  ulwavH  ki^it  tight,   and    the   iiium.*!! 
hands    rc\a\    tliKUistr-lvi^^,    [md    iiiusi-tinciilly    h^ti^fthrn,   a*  l| 
veiifriclo    dilati^s,    for,  otlicrwisf,   they  w't>iild    t4*tir    tin-    vJ* 
fouiplfti^ly  t)H"  llifir  aituohuifiils.     'I'hiiH  wr  scv  the  atlvxiilaj 
of  luving  Ihoflo  t-hct-kson  tlu?  valves  oomijostHj  |iarlly  ol'  lenilii 
which  will  not  (Jiorten  nor  lengthcD,  and  partly  of  muscle,  whi( 
will  do  no;  (of  if  thoy  wt-rt'  all  of  tendon  (hey  woidd  not  ol 
tnict  nor  ivmaiu  ti^ht.aiid  the  xtilves  would  !«■  ft.nfd  thi-uug 
and  if  they  were  ulioj^frher  of  muTh*  the  conlmction  vti 
to«j  great,  and  would  dnnv    thi-   valw*   inwunls,   so   ihn 
could  not  eonipli'tely  close,  and  the  blood  would  rejf urgitiUe. ' 

There  is,  however,  auother  vcr)-  boautifiil  arraiitrvinent  ht 
to  pre\'ent  the  blood  being  fun-etl  in  too  great  kjuantity  into  i 
delicate  V(--ssp1s  of  the   lungs  diinug  violpiit   oxertion.  a*  tl 
wnuid  rupture  them. — a  ret»nlt  which  ^onuiime*  tuli-.-   phut 
wpite  of  the  iimtriviinco  |."j  avoiil    il,  auil  henft-  wu  soiuctii 
sec  runncpH  anJ  others  spit  blood  niler  v-iohut  exertion. 

Thi»  contrivance  coueiiiit!?  in  having  one  of  thv  mu^t 
banda  mentioned  tibovu  very  long,  but  place*!  iieai*ly  uppiH<i 
the  valves,  so  that  though  there  in  ver^'httle  tcnflon  attucufnl 
it,  yet  during  a  contraction  of  the  vcntnele  the  other  end  iT 
brought  fii  ("lost'  to  the  valves  that  it  AofA  nnt  drnw  then, 
inwards  nor  ]>revent  their  complete  closure  ;  but  if  ihe  veutrM 
should  ever  become  too  full,  t>o  as  to  enJunger  the  hing!>.  th^ 
the  other  end  of  this  mu»cie,  being  attached  juat  op|>n-.ii<>  t| 
ralres,  is  drawn  away  a  long  dititonce  t'l-oin  them,  Mt  that  v,U^ 
this  mu.wular  Iwuid  eoutracti'  it  does  (Unw  the  rnlvcN  tuwarc^ 
nuil  allnwH  the  blood  to  regurgiljMe  int«i  llic  uiinelc,  oiiil  fritm' 
into  the  gi-eat  vein  which  <inneM  from  the  u|i]mi'  \vtrt  of  |l 
IxMly,  i»nd  so  the  [nv-'t^iire  w  taken  utV  the  biiio-n.  Iltnue  iti 
that  the  veiu-s  of  the  neck  and  face  hrt-ome  distended  ihirii 
exertion ;  and  the  same  thing  is  »eeu  tv  («ko  pi'ice  di 
prolougrti  note  in  --inging,  for  Ihcn  the  hloo»l  dm*^  not  pas* 
i'ri}c\y  thruutfli  the  lungs,  and  thi^  .-iufetj'- valve  aetimi,  i*^  it 
calleil,  i*  brought  into  play,     it  wn«  lo  thi«  we  referred  fti 
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r>Ai(1  above,  th&t>  uniler  oxiraorilinary  circumfitaucf«,  vslveft 
iliQ  upper  f^ut  vein  would  inA  only  be  UKetess,  liut  even 
[nrioti>i,    sitiiN-   it   wh'a   iieiwHaiy   thai   pegiirgitatioD    should 
cftAJoii'JI^  ttikc  jilai-e. 

TliL*  ri<.';li(  veiilnclt*  tlieii,  as  it  contiTu^tt^,  furcos  tlu^  blood  ittU> 
f  |iiibii>m:irv  artorj',  a  lar^>  veA^-I  which  soan  divides  inl.j  Iwu 
[tuL'hfs,  one  jfoinyr  to  iwch  Uuij,'.  'ITiia  veysel,  like  ult  i>lht*r 
■ge  urterics,  lia.s  elastic  wiiIIh,  which  yield  under  the  iinpulstj 
the  blood  from  the  heart,  aod  iijimodifttely  afterwards  con- 
xt  agnia,  &«  all  ela.stie  tn\tes  would  du  atU-r  dJlutii]^ ;  and  thun 
(-•y,  H.'*  it  wm-e,  store  ii]>  the  foiTe  of  thp  heorr'a  ionlmetiou,*mid 
ansmit  it  along  the  wlio1i>  tt'u^th  of  the  ve^^el  foi'  the  iitirpD^* 
fuii-iii},'  the  blood  on  tlmuiKluiut.  In  addition  [o  ihiK,  thi.'ir 
Idin^  prevents  their  beinjf  toru  by  die  force  with  which  tin- 
xkI  is  impelled  iiitu  iheui  by  each  contraction  of  the  veatricli* 
WFC,  A^Ut  we  have>  a  beaiitJAi!  an-uiix't'tueiit  to  prevent  tht> 
wtd  ji'^'iiig  back  into  the  venlncle  under  the  foree  with  winch 
i-  eliiftlie  artfi^'  coutracls  aj^aiij.  Tlii-oe  fteniicircnlar  or  m-nij- 
ujr  fi)KU  of  inpmhninc,  slreiij^lhened  by  fibrous  slnicture, 
nu  valvts,  wliiL-h  am  nttaelu-d  by  their  scmieircular  edj^es  to 
u  A'slU  uf  the  urivPr',  while  their  i^traifi^ht  edges  look  towards 

0  centre,     Tlu-y  an>  rto  loosely  iitlaeliwl    thut    Ihey  eaa  he 
tuclied  out  bv  the  blood  when  driven  Ixiek  n^nst  then),  and 

driven  out  Iroui  the  sideH   f>f  the  artery  agiiinsl  which  they 

lorwi^e  lie,  and  Iw  made  lo  st«"'p  the  openinfj.  Tint  it  would 
Txi  inipos.sible  ti)  have  muscular  baudh  and  tendinous  eonU  in-'^ido 
\e  artery  to  hold  thetw  valves  from  goin^  ihi-ough  into  ihH 
ntridt',  for  sueh  an  arrangement  would  hinder  the  blood 
iwiiig*  freely  along  the  artery,  and  accordiugly  we  Imve  other 
□trivBiicct*  to  jirevent  hucIi  nn  a«.'eident  in  this  rat^e.  In  the 
^I  plure,  from  the  shape  of  the  valves,  and  theii*  being 
:a<'lied  by  s*>  much  of  their  murgin  ti»  the  uilvry,  theiv  Is  lesH 
bihty  Ui  tin-  04'ciirri;'uce  of  such  an  accident;  andj  Htftindly, 

the  fleshy  uton^i  of  (he  contracted  ventricle  lies  close  up  under 
vav  valvei,  it  gives  them  support  f<ir  an  in.staiit,  until  Uio 
;»od  has  paaacd  on,  and  the  artery  judt  Iteyond  the  valvew  ih 
cc  more  empty.  Since  these  vaKt-s,  however,  lie  eo  dose  along 
S  wralls  of  the  artery,  and  an*  attached  by  so  lai-j^e  a  margin 

ifrj  another  ilanger  is  thus  incurred,— nitinely,  tliat  the  blood 
lidi  hax  to  f^hut  the^u  valves  should  altogetlier  fail  tn  get 
twceii  Ihrni  nnd  thi-  walls  of  the  arteiy,  and  ho  should  keep 
eiii  open  iunWad  uf  nhuttiug  them.  I'hix  danger  is  nvuided 
'  isiii-ity  vf  llie  artery,  fi-ir,  as  the  vi-ssel  dilates  nud<<r 
•->(  the  bW»«l,  it  is  evident  ihal  it  will  form  nouehea 
luud  the  valves,  into  which  thw  blood  mu«t   (low,  ana  so  act 

1  them  juflt  a?(  the  water  in  a  canal  dtica  on  the  gules  of  a 
rk,  which  it  can  nerer  shut  &o  long  as  they  lie  flat  iik^ftuv^v  \\it 
«u.  III.  i  ft 
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banks,  hut.  hIiuIh  immctliately  if  thuy  are  puabed  oat  from  tbe 
iMUiks.  Jnst  in  the  middle  of  tha  iinattnchod  portion  rif  tlif 
niarfrin  ot'  each  valve  there  i.-*  &  little  pnijei-tini»  fil»r«.'U9  pMtitiK) 
whifli  lias  bet'ii  L-uimiilurixl  In  Ih;  iiM'fuI  in  cflivliiiK  tho  Mne 
object,  for,  an  it  will  tom^h  the  wnll  of  tlio  nrt^ry  first  wbcti  the 
valve  opeiis  Iwick,  it  is  evident  that  it  will  keep  tbe  rest  of  the 
vuU'o  uut  n  tittle  fmm  the  ni*tL'ry,  aad  bo  always  U'nve  a  poamftv 
behind  it  for  the  blood.  These  three  h'ttle  particlcw  also,  a» 
on  i«ch  valve,  have  been  coiiaidcjied  to  be  of  hpo  in  tmoUur 
way  when  the  rnlves  arc  ahnt;  namely,  by  filling  tip  tbs. 
centre  of  tbe  owuing-,  which  might  otherwiwiiot  be  coinpl  _ 
clofted,  althougli  the  margins  elsewhern  overlap  a  t^tKid  deol. 

Ab   the  blood  comes    back   from    the    langs    after   licing 
oxytreDat«dj  it  is  poured  by  four  veina  iuto  tho  led  aurick*  </' 
the  DCart,  nhJeh  is  thr>  third  chamber;   and  tbts,  jui^l  Mkf  lie 
rifffht  auricle,  pumps  it  into  the  li-ft  ventricle  tlu-t  rujjU  i»n  itpeniw 
u  Uttle  siuuller  lluin   tliiit  nti  the  right  Kide  «if  the   lieaj-t,  and 
giinrdttd  similarly  liy  iv  valve   Imving  («dy  two  leavfA  or  flip*. 
inateftd  of  threfi,  but  provid^'^d  willi  the  aaine  arrangcmpiit  uf 
cords  aad  muscles,  only  that   ht*ro  there  is   uo   safL'ty-mlrf 
arrangement  an  on  the  nghb  side, — Biiioe,  in  the  fir><t  plurt',  Uil* 
left  ventricle  may  always,  nnd  can  always,  crnply  it-ii-ir  <•(  ibe 
blood  aa  fa^t  aa  it  \^  Blled  with  it,  fciritdnvL's  thobliKKJ  tbrf'iijffa 
the  body,  the  stnictnrc  of  win.*;**;  capillnn'cs  is  much  .-ttwacfpr 
than  iu  the  cupillarics  of  the  \\iugti,  and  conavquently  iu  do 
danger  of  giving  way  ;  and,  secondly,  if  there  wore  a  nufecj- 
valve  action,  it  would  only  overload  llie  longa,  for  there  are  no 
valves  in  tbe  pulmonary  veins  to  prevent  it  going  back  as  there 
aro  in  other  veins;  and  thiia  the  very  mischief  would  he  pn.t- 
dncod,  to  avoid  wliich  the  .•*afety*vftlve  aiTangenifiit  ts  prm-idni 
on  the  right  side  of  Iho  hciai-t. 

Tlie  left  ventricle,  or  fourth  chamber  nf  the  heart,  is 
strongest  of  all,  since  it.  has  to  drive  the  blood  through 
whole  body,  and  it  also  drives  a  small  qmiiitity  tJirrnigh 
muscular  substuucc  of  the  heart  itself.  The  firvHt  iirte 
through  wliirb  it  sends  the  blood  id  called  the  aorta ;  it  afler- 
war<la  gives  off  bmnches,  which  again  ramify  until  the  Hubdj^ 
visions  Decome  innumerable  and  supply  all  partii  of  the  bod^| 
tUs  opening  is  closed  by  throe  semilunar  \Tilvc8  precisely  simil^^ 
to  those  closing  the  opening  iuto  the  pulmonary  artery ;  and  ftj 
both  these  large  arterie-*  proceed  upwards  from  the  lieart, 
force  of  gravity  aid»  the  blood  iu  shutting  tbe  valves.  Hoi 
times,  however,  any  nf  these  valves  may  become  diseased, 
not  act  perfectly,  and  then  death  is  sure  to  ensue  ahortly, 
may  be  very  sudden.  Wo  reraeinber  having  a  patient  au 
our  care,  who  suffcrord  mnc^i,  wad  died  suddenly  thus  ;  and 
foandj  aflerwurda,  that  vsverj  cfau  tjK  VVe  \\vTtre  Nvivtofc  V 
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lod  the  aordo  oponiug  hod  a  lai-gu  hub  Uirough  tbu  luiddb 

fThe  muscular  {ibres,  of  which  tho  suhstiiiiLC  uf  l1il<  ht-vrt  U 

I,  and  liy  Uio  I'yiitnu^tioiis  of  which  it«  tbrcu  is  extttiod, 

rorj  much   UiUtIuixkI,  hut   thn  gn-otor  uumbur  of  tliom 

i'Tted,   by    Injlh   t;tidM,   into    tfirung    ringx,    uf  Gbrons 

til&^iuoim    Htrtivturu,    whit4i   cunsUiDte    tliu   niai^ns 

ie  opoiungs  fi-om   tho  auncloii  to  thu  vontrickd,  and  also 

>m  tho  TcntriclL's  to  tho  two  groat  arieriL's.     The  fibres  which 

round  tho  canty  of  an  auricle,  nnd  so  form  its  body,  are 

by  both   euds  intu   tho  cartilaginous  ring  which  is 

m  thiH  tittriclo  and  itu  curnisponding  vuntridc,  and  ihoae 

lich  similarly  form  the  corre3])onding  \*outrii'le  atv  inaerifd 

the  Bamt*  riiig,  jusl  as  iii  a  balloon  llio  funlb  which  aorround 

balloon  aud  Uiohq  wbitdi  corao  from   Uie  coi'  uro  iiusui-tcd 

I  om>  and  the  same  ring  placed  botwoi-u  tho  two.     Soiue  of 

fibros  of  th«  vtjutricloM  arc  ulsu  iiist'rteil  into  the*  rings  at 

o|«Mitiiga  into  thi-  two  j^rcMt  ni-teinn.s  «o  aw  the  ai-tcriea 

jmsiilvos,  Hs  well  »K  all  the  valvoa  abovo  KH-'iition«d.     In  soino 

the  birgui'  auiniaU,  its  tliu  ox  and  tliL'  t-lephaut,  iheru  ih  oven 

)ny  stniclimi  [■(irin4i-l.i-<l  wilh  H4mu!  of  ihcw?  riupa.     Thci-c  arc 

^jer  inusoulai'  fibix-a  whii-h  arc  cii-culai',  thoir  onds  Ixsing,  if  wo 

t,ywsiH.tik,  iiiiK.'rlod  into  thoiuselvi-s,  like  tho  horizoutat  cords 

ft  balKMTt] ;  hot  ift  enter  fixrlhw  on  the  aiTwigemeut  of  tliese 

ea  woiUd  bo  too  t<!chiiical  for  our  prcjtoul  article. 

Now,  it  is  evident  that,  owing  to  all  tiio  motion  involved  iu 

bwe  ccmtractionsnud  dilatations  of  ihv  heart, — motion  Ifl  KUch 

u  Dxtcut  QA  uven  to  nmko  il^  [nilHutious  vi»iblo  external lybelweou 

r  ribs, — thera  would  In?  a  great  amount  of  wear  and  tem*,  mid 

tioD  against  othvr  organs,  and  so  impediment  to  the  heart's 

'  )n  iteelf,  and  injury  to  it  and  <Hhcr  orffoue,  if  tborc  wore  not 

10  contrivimt'o  U)  obviatu  thin  rcault.     Accoi-dingly  wo  have 

heart  tTOuipl('U.'lv"enrIowd  within  »  bwuitiful  hag,  inside  which 

[cau  work  fnti-ly.,  viitlmut  any  inriinvt.iiii'm*e  or  danger  toitMlf 

'tho  noighlwrnriiig organs.    ThrstniL-tuifof  this  bag,  urclosed 

ia  ftdJuiraWy  iwluptt-d  for  allowing  froe<iom  of  motion.     It 

iHtHtB  of  two  membranes,  wliieli  adliero  elosely  to  eocli  other 

A  great  part  of  their  extent.     The  outer  roeiobnmu  is  tho 

_t'Ht,  anil  is  continuous  overywhcru  all  romid  the  heart. 

It  where  it  is  pion.e<l  by  tho  lower  great  vein  from  the  body ; 

forms  A  kind  of  .sheath  for  all  the  other  lai-ge  x-esscls,  till,  at  a 

tort  distance  from  tbu  heart,  it  bocoincs  lost  gu  their  coats. 

hfl  inner  membrane  is  very  smooth  and  glistening,  and  after 

ling  the  greater  part  of  the  outer  one,  it  leaves  it  near  tho 

greot   vessels,  and  attaches  ttaclf  tri  the  coats  of  these,  aud 

jmponies  them  for  oboiit  two  iucbes  tUltViey  enUsv  VWVkm'^i 

it  attache  iticH'  chnety  to  the  ouImOIc  o^  \Via^.  w^^^ 
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being  firmly  adlioronfc  to  it  in  every  part,  and  compIeU^ly  oot 
tiniiuUH  \vitli  itacli';  ait  tliul    bclwwn  the  port,  wliicli  liix*-*  ^^ 
nut.'Hide  of  l1u>  li«>nrL  ami  tli«'  purr  wliii'ti  lines  tlio  in-' 
outer  niembiTUio,  Uwrv  ismi  ciiiply  CAviiy  completely  ■.!' 
which  the  lieai't  inov(ys  uhtMit ;  luic),  to  t'iicilitaU>  itn  uio^'eiueDl 
still  more,  u  sniHll  aiiioiirit  rtt' oily  flui J  Ia  Micretoci  iu  iho  'mWnt 
of  thia  cavity  by  tliu  Hliiiiiiig  wuils  of  the  iiuier,  or  s«nius,  tnf< 
bnme.    The  arnuigement  gf  these  membmneH,  whiih  funn 
is  called  the  pcncariliiim,  is  a  litth-  ilitlicult  tu  ex|)liuu  iritbwl 
anilhiHtnLtiuii,  and  we  well  rentcinbur  whiil  <lifiiniliy  weoursclns 
at  tii-^^t  had  ill  underHtauding  it ;  but  vrn  uiuy  itlu.strali-  it  iif , 
eoupuriug  the  heart  to  a  hand,  with  a  glore  littio^''  vcrj'  cloaeljr^ 
or  rather  adhering  to  it,  tjinit^t  in^iile  »nolher  g^lovd  fitting  re 
looaely,  the  wrists  of  the  two  gloveji  being  then  (krwu  tog 
so  as  tu  furtn  betn'cen  the  two  a  closed  hhc  for  the  hand  to  inuv 
about  in  ;  and  if  we  could  then  imagine  a  thinl  ^luve  nuuJi* 
adher«  closely  over  the  greater  part  of  the  sfcoud,  but  leavii 
it  at  the  wrint,  and,  a  little  higher  up,  by  iiuuie  strange  proc«^ 
losing  itnetf  by  uniting  'with  the  nkin  uf  the  arm.  which  in  tliii| 
cft-sc  wonld  re])i-e3eut  the  gneat  vessel*,  the  analogy  would  bft 
complete. 

Tlici-e  is  yet  another  thin  and  smooth  membrane  which  lines 
tlie  inaide  of  alt  the  cavities  of  the  heart ;  it  is  called  the  eudo- 
eardiam,  and  i:^  coniinuou-)  with  itself  oud  with  ihe  meinbraoe 
lining  the  inside  of  the  great  ve^tteU  which  enter  the  hoan ;  aad 
it  ia  of  thiH  uii-mbmne,  doubloil  on  itself  at  the  ringa  of  fibnras 
and  caililagirioii-s  Htnictiirt>,  and  there  enclosing  -mme  fibrous 
stnietuiv,   that  all  the  valves  above  alluded  to  are  composed. 

Strange  to  nay.  a  wound  of  the  umscular  structure  of  iLi- 
heart  is  not.  necessarily  fatal,  tn^en  though  it  enter  tlie  cavities, 
provided  the  valves  and  vesiwlH  are  uninjured  ;  the  contracttfin 
of  the  lUDRCular  llbrcH  is  in  t^n  many  dilTcreut  plaueji,  that  it  nuT 
oven  close  the  wound  and  jH-event  bU-fding.  Thus  thei-e  ia  on 
inatauee  well  kuo^vn  auiougsl  jiiemberH  of  the  medical  profes- 
sion in  which  a  nuldier  v/aa  »liut  llirough  the  heart,  wuo  sttU 
recovered,  and  lived  fur  »ix  years,  and  arter  his  death  tb(t  hean 
wa8  openeil,  and  the  bullet  Ibund  in  it,  iu  the  right  ventriclf, 
lying  against  the  thin  miiHndar  wall  lietween  the  two  x^eiuricW- 
Nothiug  bnt  I'he  re.Hult  of  the  jiOMl-tniifli^ui  exominflcion  could 
have  made  such  a  ra-vc  credible. 

Tlic  dcvelopuienl  of  the  heart  tV'un  its  ^'ery  cnrlii'.-'t  r^tagii  w 
interesting  itnd  remarlcable.  In  tracing  the  early  development 
of  the  higher  animals,  wc  hnd  sucoessive  staffer  of  progntft 
ottoh  stage  corresponding  almost  exactly  with  the  ]KTmaneat  tt 
perfect  state  of  a  cla'*s  of  animals  below  that  in  fjucJ-tion. 

3110  heart,  for  iastanecj  of  all  vertebrate  amnialf^  is  at  fit»* 
very  h'ko  the  circuUtor^-  ot^^,  tor  w\\««v  ■«»  taa  »gwro6l\all 
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Bt,  which  i^  futiuU  ill  tiiu  pvrfuct  state  v^  aomu  of  tlie  Iowlt  in- 
rcrtcbrnta.     It  thcQ  uttiiins  tho  Btate  of  perfei^tioii  in  whk-li  it 
fmiud  ill  HbL,  goinj^  no  farther  in  that  particuhu*  c\mA ;  but  id 
aCra^'liiaos,  aftur  piisjiug  thruuf^h  tiie  lirbt  two  stages,  devolop- 
icnt  ia  Dot  aiTC3teil  OS  in  tish,  but  goes  on  to  a  kjglici-  »tiit«  ul 
arftxtion.     In  reptilei*,    the  first   threu   stages   buiu^  passed 
thi-ougli,  (ulvtiucu  Its  htill  mmlti ;  while  in  the  heart  uf  birus  aiid 
^niatnniulin,  inchiding  man  hiinwU^  the  highest  state  of  perfec- 
tion ]•:•  Ht  In.^t  reached  enty  by  pasbiu*^  throi^rh  the  others. 

Accordiii<;:I_V,  the  earliest  form  in  Khich  the  heart  presents 

Itself  is  bA  a  solid  compuc't  mam  of  cmhrj-onic  vtAh,  not  diHur- 

Ing  ID  tlieiiiselves  from  the  cells  of  which  other  orffau-'*  "f  'he 

3j  am  tunnrituted,  since  the  cell  is  the  primordial  form  iu 

rhich   e^^aenttallr  vitnhty  refridt-s,  aud  uf  which  all  urgauuced 

Ddios  arc  entux'ly  eomjMJSLtl.     At  hrst  theru  iti  no  i-avity  iu 

[this  heart,  but  shortly  afterwards  the  cells  in  the  centre  scorn 

U>  exert  repuUive  force  dd  each  other  and  beix'iue  ^-paratod, 

tim&  forming  a  cavity  which,  however,  is  still  closed  ;  a  li(|iud 

.next  appear*  in  the  cft\nty,  iu  which  the  central  cells  may  he 

fobaunevl  Howling;    but  t■^■eu   befuru  thiB,  or  before  even  the 

jfomiatiou  ofu  cavity,  pult^ation  ia  obsoi'ved  to  take  place  among 

^ihe  telbi.    To  what  such  pulsation  is  owing  ia  beyond  ora*  pre- 

ifc,  vr  peihapH  our  putiMbh',  knovrledgc;  the  cgiIa  aie  similar 

to  tho^'  in  other  faHa  of  the  hi>dy.  and  yet  from  their  very 

;emheBi  Inymg  down  iu  thih  poisitioa,  and  mutual  ivlalion,  the 

Ifuuction  begins   which   the  organ   in  te  dischargci  daring  the 

jwh*.'lf  jicrii»fl  of  existence.     Tlie-'C  pulsations  are  at   first  verj- 

liiluw,    about    hflceu    to    eighteen    n  minute,  and  they  simply 

jpel  the  contents  of  the  ca\-itv  (n  mid  fro.     So  far,  then,  the 

1-  is  analogous  to  the  first  shadowing  forth  of  a  cimiUtory 

luyeteiu  wluch  we  liee  m  the  loweoit  of  the  animal  eub-tcingxloini', 

Ithe     ProtoKoa,    in    whot^i    Inuisparenl,    gelatinous,    cellulilurm 

'boUjcf  uui*  or  mui'e  flenr  pidsatmg  spaces  iu"e  oi>sfi'\'od  in  the 

linteriw  of  tho  cel!;^,  and  which  uppvur  in  r»ome  di'gree  to  eQet- 1 

[a-  cirailfltiou  in  the  soft  substance  of  the  bwlv. 

Tho  lluid  within  llie  cavity  M»n  afterwaros  aawunips  tho  ehi»- 

:Tacter«  of  Mood,  Imving  been  at  first  n  homogenwrns  tluid,  like 

ibe  tirciithting  Bnid  in  the  dafts  of  inH?cts.      Abuiit  the   same 

time  ihe  cavity  upeiis,  toruiiog  cnuiiimiiatiomt  with  the  greiil 

vpfflclt  in  rontmT  with  i1    winch   have   been   devt-lupiup  ihem- 

l«elyc5t  /x'ft  futsKH,  and  aubseqiiontly  ihe  cells  of  which  ihi'  walls 

Icf  the  beiirl  ure  compoved,  im;  truiwfonucd  into  fibrouK  and 

[MiaiiCidar  tissncs,  and  into  epithelium,  wliich  ia  n  mime  apphed 

Lto  the  celK  which  tx'Ustitut*.'  lining  membrane,  whether  extcr^ 

ly  sH  ihi'  hliii,  Mv  iutcrunlly,  ii»  tliu  mu*'ous  nicuibmiie. 

"ihout  ihf  same  time  the  heart.,  wliich  wue  a  Hlraight  cavity 

|ljiLlua-to,  becumou  carvv<l  Uke  a  horao-ahoe,  and  shortly  id\c*r> 
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wards  divides  into  tliree  cavitieii,  which  contmct  iu  Htr 
one  of  these  ia  nn  Rnri(>!f*,  ni\otlior  i«  a  veutricle,  and  the 
ia  ft  Wrgc  bulb,  which  receives  the  blood  an  it  IcavM  the 
The  heart  hoa  thus  anntmed  the  CfniOition  in   wliich  it 
permanently  in  fiah,  namely,  a  twfvf'hanil)pred  cavity ;  ffw 
bulb  niuHt  be  n:-gardtr<.l  as  a  vesfic\,  and  indeeO  Hot>n  K{>1i(« 
ititfl  a  numlMT  ofarolios,  whifli  rpinain  punnaneni  in   (iwh, 
carry  the  bUtod  Grst  to  the  branrhtie  or  gilN,  and  iillorw. 
round  the  binly ;  but  in  Iiiji^her  animalH  tlieso  arches  beconc 
closed  after  n  time,  with  the  ojcception  of  threi;,  one  of  w'   " 
rcmaintt  pernistent,  and  fonns  the  arch  of  the  aorta;  • 
is   the  vessel  which  we  montioned  above  as  connool' 
right  v«"'ntriclp  witb  the  arrh  of  the  aorta  before  bii 
beooming  vloscd  in  une  part  soon  ntli-r birth;  and  the  thli 
nmilar  vejfKcl  on  the  n^\i  wide,  whi<-h,  however,  Ijocormw 
before  birth.     The  part  of  the  second  ime  which  renuinv 
gives  oil'  the  artery  to  the  lungT*,  which,  of  course, 
persistent;    and  some  parU  nf  the  other  closed  arehos  sli 
remain  open,  and  become  the  arterios  for  the  head  and  arms. 

Next  iu  order,  in  tlio  devclopim-nt  of  the  heart  itwlf, 
the  separation  of  the  anricle  into  twti  chambers,  thus 
OS  the  nc«rt  of  the  Batrachians  and  lower  reptikw  (an  a 
however,  still  remaining  nntil  birth.tLsisniontionod  above 
then  a  division  is  forravd   in  the  ventricle  also,  which  is 
pletod  before  birth,  and  is  found  iu   the  crocodiles,  birJit, 
mammalia,  inctudinj^  man  hira'^elf.     Tho  bnlb  mcnti'jnii! 
becomes  swidloM-ed  up  in  iIk?  ventricles,  and  tho  |Mirtiii'->n, 
separating  the  ventricle  into  two,  goes  on,  and  separate!)  I 
baso  of  Sio  bulb  int/i  two,  tims  aeporaling   the  roots  of  dii 
pulmonai^'  artery  and  aorta. 

Wo  have  thus  given  a  brief  outline  of  tho  stnicture,  ftinctioit 
and  development  of  the  heart,  that  Iwantifiil  machine  by  whu 
circulation  is  kypl  n(>  and  nxitriment  snppliyd  to  all  parts  of  tl 
body.  Who  can  witness  such  etmtrivancL',  such  res<jnnM  v 
ingenuity,  without  feeling  himself  compelled  to  acVnowledKc  l' 
existence  of  an  Alraigh^  and  lieuevolent  Designer?  U  it  I 
tnni  that  "  the  nndevont  aBtronoiner  is  tna<l,"  much  more, » 
think,  is  the  undovout  anntomipt,  and  they  most  unjustly  'il' 
the  science,  who  say  that  the  study  of  it  has  a  tendency  to  f^^t* 
atheistic  aentiments. 

We  hare  seen  this  machine,  the  heart,  at  rest,  as  it  is  pw 
sented  to  the  view  of  the  anatomist,  boli  at  various  stafjcs 
its  development,  and  in  ita  perfect  state.  It  is  ^whwible  even  • 
witness  it  in  mention  discharging  its  functions,  as  it  in  nrcscutf-*' ' 
thu  view  of  the  physiologist,  yet  even  then  we  should  havcw^ 
but  tho  oommencrm(-nt  of  the  w«>ndcni  that  exist  thorp;  f^ 
what  those  mysterimw  totcw  aw,  mVwV  ftw*  «levolopB  its  sW* 


TBK   UUMAH   UKABT.  361 

d  subsequently  retain  it  in  action,  endowing  it  with  that 
e  irritability  or  sensitiveness  by  whioh  it  becomes,  on 
lication  of  suitable  stimuli,  a  working,  nay,  a  living  and 
liring  machine,  or  what  even  is  (he  essential  force  in 
imnh, — these  are  things  which  neither  the  knife  of  the 
st,  the  microscope,  nor  chemical  analysis,  nor  any  oUier 
)  at  our  disposal  can  reveal. 

rd,  it  is  probable  that  they  are  beyond  the  scope  of  onr 
faculties  to  comprehend,  yet  they  also  are  the  works  of 
itor,  and,  doubtless,  intended  to  display  His  power  and 
intelligent  beings ;  so  that  from  onr  very  ignoraiice  and 
ility  for  such  knowledge  here  we  are  led  to  hope  for  a 
ttate  of  being,  where,  with  more  perfect  facnltiefl,  we 

permitted  to  satisfy  the  loi^ings  (^  the  mind  ^  a 
Ige  of  die  hidden  laws  of  the  Creator,  and  so  of  the 

nimself,  and  to  explore  bH  those  mysteries  of  nntnre 
ere  are  among  the  f^gs  miknown. 


■^6i 


MISCELLANEA. 


SCIENCE  IN*  THE  PROVINCES. 

TllC   SOBTIIAMrrOK   SCIEKTtFIC    rK^tlVAL. 

RKSIUHNTS  in   tlie    inrlrojtolia,    on)«4ai    tlipt    f»qu«tttly   vUit 
■.-ountry,  are   litU«  ansre   of  the   rapid   striitee  wliiclt  m-imk* 
inAkiiig  ill  our  provinciAl  towua,  of  Uic  number  of  voUrliw  it  nTutt, 
of  the  powerful  influence  exerciaeil  by  tluM  upon  t)i«ir  lesft-iriforaiFJ ne^lt-l 
hours,  who  h«v«  hitliertu  be«n  comp1«t«I]r  Ah«ortiC'd  in  IrA'linf;  ptirsilbj 
but  into  n-ltose  miii<ls  th«  man  of  seience  is  now  t>«ginnin'£  in  iiifin*  irfn 
whni  of  tiiM  own  int«Hi^-ni.'«  oiiJ  viilliufiiuiu. 

And  not  Klone  do  tlic  proriucial  a6Bociatioat>  clcTale  Uk  tut* 
fniilruct  tli«  mindi  of  thwe  rtsidml  in  thi-ir  own  iioincdiste  ncigbbotf- 
lioad,  btit  alrudy  tbey  an>  to  soroo  txtent  contributing  to  tlw  gmm) 
fundof  useful  infovDiAtion  t>y  local  exhibitions,  nnd  the  nuiltsoftinl 
re««»rcli. 

A  wie«  Btvp  lias  [pceutly  be«n  lakeu  by  tiie  dfljiaiinwut  of  ►Hence  «i 
act,  in  allowing  tbv  "  'frsTelUn(;  Maseam"  ofecieoM  to  vircolale  thl<'agh- 
out  the  country;  iind  hett«r  RtJII  will  it  be  if  iht?  museura  hctnodct' 
paiUke  of  the  nature  of  a  latgc  anow-ball,  aud  to  (litllifr  nutwtMicr  .< 
i-olh  ;  for  llieri-  iit  no  douU  thai  most  iif  iUe  loralilivK  in  vrlm-li  it  in  IiL  ' 
to  be  exhibited,  would  be  both  able  and  willing  to  send  coatriliulioii>  (« 
tli«  wutral  roprttory  of  kuowledg*.* 

Dill  to  rrtui-n  lo  nur  lova)  iuMiliitioni.  About  tiiia  lime  Wl  rur  Ibtr 
was  exliibittol  in  St.  Georse's  Hall,  Livcrjiool,  alKmt  as  excellent  a  (olltir- 
tion  of  objects  of  natural  bistory  as  wc  have  ev«r  teen  in  any  pnitiixiil 
city  iu  Kng-land,  and  every  tiling  jwuiMc  was  done  to  lend  a  cluirm  lollif 
exhibition. 

^0  far  ».«  out  nK'mory  sciTce,  nil  the  objn-tji  (with  iwu  or  thm  Irilli^ 
eJic*ptions)«ere  Die  properly  of  piivtitf  individuals,  or  publir  instiimivf^ 
in  the  town  n»d  it*>  vicinity.  The  Botanic  Gardens  »ent  its  plant>;  tlw 
iMuMiims  of  the  town  their  stulTeil  animjila  and  aquaria  ;  Wal  colV«l«» 
cxliitiitcd  llieir  Kbi-IlM,  n)titfTHl%  and  flowem ;  local  fair  ones  prutiJi'' 
lefi-eshiDeHlsniid  decorations;  local  proiecsn  lent  its  martin)  riiaim  t" 
charm  ihv  »tr  ;  and  local  philo&ophers  addvd  Ihcir  cBorts  to  give  a  ImiIu 
aim  \m  the  cxliibiLion,  by  delivrrin^  nhurt  nddreRiics  on  ncientitic  tub^fct*. 

UnforluuMtrlj  **  we"  had  at  that  timo  not  yet  Ken  daylight,  and  v*'* 


'  It  may  not  he  generally  known  tJiat  Uie  Cunimiltw  of  CMiaciltin 
T->lHeiitlt>n  liave  recently  nut lioriKitl  tltc  C'>nsi^nienl  of  objri-U  for  cxhi* 
bilioii  ill  eouncclioiL  nitli  Lltf  dmiuiiiHlratioua  nf  Mriruce  cln»«e»,  'tc.  ■■> 
country  town^.  Wc  arc  not  aci|Hainlrd  with  the  conditions  on  which  U" 
"  niiisruiu"  is  M-nt,  but  tJti)*  iufunnnlloa  may  hv  had  on  a|i|iticstkia  to 
(he  Secretary,  Sotitn  KenttngVon. 


9CIXKCK    IK    TUS   tBOVIKCES. 


ses 


nmtl/  nnablf  to  record  tb«  prooaedings ;  but  Liverpool  u  not  Uii- 
town  thiit  brinj^  tier  o(Fering>  to  the  altar  of  Mienw,  and  w«  are  now 
l«uutiv«  ft  liuiilar  ilUpUy,  vrUich  ww  r«veiiU^  made  iu  ttw  tn]Hll«r 
not  kae  iiu[vjrtsiil  town  of  Nortluuopton. 

or  this  extithilion  tlie  inbaliitantfl  -wen  ind»-ht*d  to  the  chemistry  and 

turnl  hifltorv  ol&»cs  of  the  Mechanics'  Inbtitutiuu,  and  it  was  a  great 

iK«*»  III  isTerytliinj;,  cxce|it  it«  pecuniary  rrsulta.     It  contminvd  collec- 

D»  of  objwt*  of  iiithiral  liiMor.v  ;  of  archwo!«gical  interest ;  and  iUn»- 

kive  of  scientiBc   llieories  uid   vanotit    manufactures.     Tlteve  were 

■Derous  and  well  arraagcd,  roch  object  being  labelled  with  a  Einipla 

■cripiion  of  iu>  nature  and  u»fi) ;   and  ({entlemeu  trell  vetwd  in  the 

Dn  branches  of  ocieurc   were  iu  AlteiidHiicf  to  giro  any  explauationa 

might  he  re>|uired. 

be  indtiDlrial  occupations  and  etajile  tradw  of  Uie  town  and  neighbonr- 

were  well  rcprestnted.    Samjilca  of  wool  and  speciracntt  of  cloth  in 

nt  stageis  of  innnufactiiri'   wt-rv  exhibited  bv  Me&srs.  P.  P.  PEayne 

Co. ;  of  needles  in  their  ditfiTent  filngeii,  by  Kfe&arfi.  MilliTard  and  Sons, 

ditdt;    of  ci>roA,  by  Mrasrs.  Cadbtiry   and  Co.,  Dinninftliaui  ;    the 

t   slajjce  uf   Ihcr    bilk    Toanwfacture    iver«   bIiowii   hy  Mr.  Srotl; 

icsl  preparations  by  Bfr.  Hnrriit,  of  Northamptun. 

The  local  tradespeople  sent  pIiiluBophical  instruments,  pianos,  toUacco* 

nery,  &c. ;  a  printing  machine  was  at  work  Mritlugoffcupictof  a 

neinoriitive  poem,  of  wbioli  more  hereaftci ;  and  oa  in  the  Lirer|KH>l 

ibitioii,  ihc  ^Ttitlcmcn  of   tlie   inigbbtmriniod   rvntribntv't    numeronii 

,ioH9  of  ohjecls  in  -wologj",  archreoIo^Q-,  Arc.     In  the  coun*  of  the 

iDiag  a  >i.-rirtt  of  iJiuolriuz  viewD  were  exhibited,  and,  lastly,  what  to  a 

would    hare   Wen   hy  far  the  most   interesting  feature  in   the 

ilioB,  a  potter  and  a  pnpermaker  were  at  work  at  intorvalt  in  tho 

room. 

Ad  i»  usual  ill  Much  undertakings,  a]thouf;li  a  great  many  per&0B»  con- 
ate  materials  for  thv  show,  there  is  alwaye  some  one  who  "does" 
thini;.  The  fni.-loluin  of  the  e\hibitiuii  wiu  Mr.  Ilurnt,  of  (iold- 
t,  to  whom  the  ^rwitcnt  credit  is  due  for  the  mnniier  in  which  this 
[hihitton  I'raficonducteil. 

Our  informant  ?nys    nothing  concerning  the  musical  straina  which 
paally  Milirfii  thvw  fr»li*«ls  nor  are  wp  inforiiie<l  whi-thrr  llir  fair  ladie* 

IKorthamptou  foilnwed  the  example  of  thoM  nt  Liverpool,  and  apent 
|ka  beforehand  in  preparing  dwjrat ioua  to  grace  lh«  exhibition  ;  hot 
E  at  Inast,  whose  nom  d«  plume  whs  "  L«iiri,"  won  liiiirels  by  the  com- 
JMtion  of  Mine  beautiful  ver'w%  which  wi-rc  printed  and  Rold  in  tlie 
kilduiKi  the  pruceedn  goinf;  lowardi^  the  e\iicii»ea  of  the  c.vhibition. 
,  After  n'frrritig  lo  the  evcula  of  the  |>iii>t  year,  and  pMyiui;  a  tfraceful 
ihute  to  the  memory  of  one  wlivni  tlnj  fnir  poetcrut  ntylm  "  Sage,  Arti»t, 
Prinee,"  she  thus  character iaeb  tlie  aim  of  those  who  have  promoted 
festival  :~ 

Dove  aah  for  luir  aim  ?^Tnwards  the  Temple  i>f  truth 
With  steady  rceolvr  mtd  btnh  purpi""*  wo  und^ 

Her  pilgrimN  are  we!    Nor  with  vaninhing  Youth, 
>'or  with  /('i-iti *e  yeanf,  must  our  lulgiiraagi  «ii4. 


^64  itPt'i)UB  HcmcB  lUErikir. 

True— w«  n»'«r  may  be  joliw-d  to  that  nicrarcii  Uaiul 
'Wlio  with  forttwodi  unvt^U«i},  riev  h?r  liutre  dirio*! 

But  »t  !mu>1  iu  the  Por*h  we  mav  rer'rcnlly  ■tos'l, 

An<l  kindle  our  Urnpi  at  Uio  ftn  on  tht*  sbthte. 

Tnio— tb«  watdtor  must  ^tep,  an<l  t1i«  Unp  mut  «xpirc^ 
AimI  Uw  fouataliu  of  Ufe  becoaie  frg/.eii  and  cliill, 

And  the  eye  loac  tlie  Hdilning  tlint  lillcJ  it  vi'llli  fin. 
And  ead)  |ralar  of  I-.motlon  and  rasnion  bv  slltl. 

True — uf  Ds  aii«l  our  avU  lun^v  iiu  rvcord  rentain, 
Saw  a  Mcniwrv  trf-aMtrfd  in  ItuMuns  lliitt  lii«c  u»; 

BnL  "  Pmre  to  his  ashes— hv  lived  iiot  iii  vain," 
Shftll  hr  llif  ffiTnl  rf  |u!cin  thatN  t>tt<T^I  atwY^  Us. 


And  now  let  us  pass  from  tli«  ooDsideraUon  of  acieoca  In  iU  uu»t  pr 
Ucal  ^pUcatiou,  from  duth,Btlkt,iwedIvStaud  edible*, l<}  ItaUoiutUtti 
OBprot.    Let  ua  (init,  thc^  halb  of  the  Nonbauipton  Merhiuilc*'  luMltakit . 
wiUi  their  display  of  the  wotlfs  of  nat\iro  nod  an,  and  trnvcUitu;  fbr  on 
hour  or  so  alonj;  the  Uidlaiid  lUilK-uy,  IcL  ua  ^nur  the  green  6cUt  tmai 
ahoTit  Burton-on-l'renl,  and  Uiere  lindy^ 

Faibt  Rixns, 

In  Barion  there  ti  an  exceltent  institution  called  the  **  Midtaiul  I 
Aasoclatiun/'  which  rerkotia  auioogst  its  members  a  TctcTun  baUBial|l 
Her.  (M'rard  SinttiL 

Ttiis  gentleman  has  deroted  modi  time  to  the  inTtMiiKation  of  tfca«>- 
calle<I  **  i'»hy  Sings,"  objects  vreU*kjtowa  U>  the  child  of  the  bomUat 
cottager,  but  the  nature  of  which  lias  puailed  the  able*l  nMin  of  ackncifc 

How  is  it  that  these  grassy  rirclen  (which  were  in  foimnr  timiii  hdaMd 
by  rho  ignorant  to  luire  marked  the  foolatepa  of  "  fatties  bi  tlielr  al^iOy 
rcirel»")  constantly  increase  in  diameter  vriiboutany  viaOile  catuet 

Arc  they  really  prodnced  by 

**  The  nimble  elves 

'iliat  do  br  moonshine  grccn-eour  ringkts  nn^^ 
Whereof  ttu  ew^  bite*  not ;  whooe  jiaatime  'tia 
To  make  these  midnight  innehrovniat" 

Do  tbvtse  £fciri«s,  thcae  creature*  wbu  ktili  iinjuui  niuanctt  to  liie  tireaiiB^ 
uf  our  dtiliihood,  really  loirs  tlu)»e  rvnlant  circlea  ai  fit  Kuitilctiia  uf  |l 
olenial  >uuUi  ? 

TIk  reverend  botanist  tlitnks  not ;  eo  we  will  not  only  bow  t«  bii 
u))iii!%»u,  Ixit  we  wilt  alao  tnuiKrlbe  a  bw  of  hU  remaHcs  on  the  subject. 

**  Fairy  rinn  eonnint,  Kimcrally  *j>taViae,  of  riirln  ur  ]uirt>  uf  ctrcbt 
of  gnaB.«f  a  uarker  mlotir  and  more  Inxurfant  finMh  tlian  the  fnrmonJ- 
inc  bertMCe,  the  uuter  iilin:  of  the  circle  beini;  well  tlrAnH,  while  lh» 
colour  ana  stature  of  th«  ;>riLss  •lintinish  and  fiulc  >  'H^^^ 

that  it  is  difficult  to  dutormine  the  cNatt  limit  of  t  .|| 

ceuli^.     Very  cnninoiily  theru  Is  to  Up  ntMerved  md  << 
rlnc,  luucli  narrowrt  tlmn  Ui«  tuucr.  mnd  of  H'hich  th< 
an  J  weak,  or  faded  and  brawn,  remnrkalily  oHitrucini;  wim  itio  \i>i  ij 
of  Uie  loner  rins.    On  this  brown  ring,  or  ja«l  npim  tl«  marRin^: 


SCIXNCB    IN    run    l-ltU«1NCEB. 

founJ.     Tb*  dur&tion  of  faiiy  rings  varies  much  ;  sAine  di!)a|>]>ear  in 

h-kVs,  othen  mJtin!  for  yttn.    A  »vtn  nliitvi-  will  obliteriitv  Uie 

i.ii  Iniccs  of  a  ring,  and  prevent  Uic  usuitl  ctop  of  fungi  u|ip«nrinf{ 

|>on  it  at  the  uro|wt  wiuvn  ;  but  »ncli  nncs  nfton  rcapj^oar,  &n(I  are  thus 

ntiilffMl  to  IiaTe  h^n  snddpnlv  fymiwr.     During  (ne  who!*-  connpof 

'  >  B)>p«irnn«e  th*  rini?«  incira^w  in  (ILnmttcr,  sprcwltng  outwards  from 

ccntio  ;  till-  fatlisi  lirnwn  cirrlr  iiri-»niing  rftiilc  uilli  gmn  am)  copious 

,  atiJ  a  fn-ali  outvr  cin-Io  Iwinj;  riinneil  of  (ImkI  i.r  frcblc  Maue»  of 

Tlie  rale  uf  iiitr>-a»«  ib  variuii<< ;  samv  cnlarj(i"S  thrir  iliatnctcr  a 

Inrlifs  ill  tlie  year,  oUi«n  as  many  f«*t.     Tli<*  tiwlcs  fretjiipnUy  inert 

le  cuurw  of  itii*  ;;ni(Iiial  I'nlargi-nicnt.     In  sucli  cssn  the  ptiinl  <>f  i.'un- 

becainMnbl iterated  ;  nnA  whrn  thiR  t^ntart  ocrnn  Itetworn  tlio  mai^n 

vneli  rixiBf  the  cblitvration  of  tli«  ]mrti  wtiich  mevt  Icbvm  a 

y  of  aegntcnta  of  ciri'i»  upon  tlie  tnrf,  wliirh  |>iiniiiiiig  an  inclqicn* 

I  OHU*^  aud  aotna  incri'asiny  moiv  rapidly  tlian  ulliers  pi^'seut  cveu- 

tly  an  unacconntiilili'  iiTWnlarity, an<),  us  it  wrrf,  iiaK ti-.vfirk  of  {;roiMi«r 

I  palfr,  Btrpnijer  and  weaker  portions  of  turf.     Wlien  tlu*  tarif  tE  cut 

lugh  wirh  a  rinir  at  two  contijfiioin  jiointa  m  tliat   a  brendlh  is  fnkcn 

ffxtm  Die  inner  rank  Rrecn,  ttirougn  tlie  faded  breadtli,  tn  tli«  outer 

Inary  s.t*le,  the  mI  of  tlir  fadl^(l  rinj>  u  always  found  <lrier  and  of  a 

n  colour  than  the  adjuiuing  partit,  and  abundnnUy  iuipreG:uaLed  with 

leelinni.     Ind<vd,  a  carrfnl  cvaminntioD  will  *how  thai  llii'  fadffd  and 

iQveriahed  condition  of  tbu  turf  of  thi>  outiir  riii;:,  h  due  to  Uie  close 

Mment  of  ita  roata  bv  the  mycelium  of  the  fungi,  which  occupy  thft 

b.  The  dimcnfllona  of  ine  rings  vary  fn-m  S  ffvt  to  (Vi)  feel  in  diamewr ; 

iff  are  at  ttinca  v«ry  irr«cular  in  form,  an   accid«i:it  nristaf;  tilher  from 

■      '        i<r  tlu  soil  aoutho  Dbiitai:l«a  which  tliey  tnccl  with  in  llielr 

^  ual  cxpuuioa,  Of  from  more  than  one  ling  coaJeMjiof;,  and 

feuuiuii^  iin  oatline  of  nndnlating  cuttcs.    SucIi  are  the  usual  cliAracl«n 

f  tkan  pliimoDicna." 

Ifi^Bg  K  leogthened  account  of  Uie  various  acienlifie  thMiiei,  bjr 
:  has  bMK  sovf^t  to  explain  the  appcaranw  and  gnnrth  of  fairy 
Mr.  Smitli  acconnta  for  them  as  followa : — 

'  The  fungi/'  he  unvs,  *'  which  are  fonnd  jnirt.  ujton  their  inarTin, 
~  kust  llie  fortuity  of  Ihu  soil,  \a  which  tlieir  raycvltuin^  prvvaiL^.'  Th« 
Umh  cxt«ti(U  beyond  Die  exhaiiat«d  portion  inlo  the  new  mi).  Uut 
I  tha  iMHraa  wvU  aa  the  wttrwutiam  of  a  '  fairy  rin^'  have  a  decayed 
Jicc  ;  and  on  tfaia  liead."  t£e  autlior  ca»liiiur%  "  cai«ful  oxniiiina* 
.  pf  the  iniioTuriiihcil  grancB  ufmn  the  burnt  and  faded  ring  will  show 
iUki  myerliuiu  inrt-«tiiig  lh»  rwAti  of  the  gnumn  ihfin>^\\tf'  tlint 
:  Uio  dedine  of  their  growth,  and  not  aeMoto  their  death."  When, 
th«  "  inycelinin"  ha«  |>crforiiwd  it*  ftinctiona,  and  pnalticcd 
„  fun^,  il  <tecaj-s ;  ami  inat^  of  axtvadaag  Uie  nutriment  frviii  tlto 
1 1«  tlie  injury  qI  the  ktas'^  itsunesaK  a  manure  to  ita  luxuriant  gruwtli. 
ItAt'o  ihv  ring  the  lbnj{  craaa  haa  fxhau^ted  tlie  mil,  so  it  ivjw  ^jireada 
*art1%  and  widens  in  circumference;  in  bIioiI,  ti.i  .jnole  !Hr.  ymith'a 
^KslatioTi,  **  the  true  explanation  nf  the  pliennmrna  of  fairy  rin.E^ 
to  be,  first,  tlie  nalnml  proreve  of  ref;etaUoii  advanciiift  from 
'  to  vii^in  Mil  :  Mo^ndly,  the  iRifKivorijhment  of  the  torf  hy  the 
myeeliam  of  tJie  faagi ;  and,  thirdly,  Uie  rerivifyiiu  Mul 
efiircLs  of  Uic  decaying  myoeliaut  aj>on  the  aaiiie  turf  onw 
'and  dried." 


■  Tba  **  Uyoeiiain  "  is  the  iul«rLaeuig  fiiamcut  from  which  the  funip 
riagap. 
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rOPCUB   SCIKKCR   RBVrEW. 


WAiiWICKSHIKE  NATUBALISTS'  FIEU)  TLUB. 

Thk  winiei  uieeliny  v(  the  W«rwick*ihtrr  K-nurJtot--'  l''i«l<l  Chib  xtw  I 
Ml  tbu  MuM.<uiii.  Warwick,  cti  Tbiu-aduv,  Uii-  13lli  UibUhI.  Tliii  «iu  a\ 
meeting  (if  the  Mulvcm  Cltili  wilh  the  WnrvkluhirR.  and  «»  tobnU; ' 
MIcBiIm],  tlion^  not  so  uuinfrounly  .-IS  tlic  txx'A^iun  iuerit«(). 

In  llip  nWntf  of  llip  prwideiiU  Uit  Rcv.  P.  B.  Brodic^  F.0-8-.  fht  Viw 
pre»i'U-nI,  took  Ihi?  chair     H"-  ti|ieii<il  tin*  hiisini'M  of  thf  >luy  I-t  '»rlv: 
ihe  mciiihen  of  the  Malveni  Clult.  iind  iheii  wneweil  f>n<lly  Uk'  i>rM>-(jUn 
of  tJip  Wurwiclbhire  Fifld  Club  during  the  \iaM.  ytM.    Hv  thcii  udW  i 
ihp  Rev.  St.  Johu  P-irrj".  proMdeiit  of  Leniiiiii^'tnn  f!ol|pgp,  to  doAciilK  4  pw] 
Uoii  of  (in  flQlk-r  of  thp  RwI-iW-r,  wtiirh  had  been  ffnind  in  cfriaiti  lw<b  i 
cImj,  hii[>]K»ed  III  lie  Liimlun  i-1»v,  near  Gatport     It  rThih<l«d  nurkit^i 
knifi-  oi-hiilluTt-;  ami  »  ^h(lrl  d'wiuvion  followpd  as  to  tbt  tnn*  iinltirwr/  ll» 
ii«'|>CMit  in  whii.h  it  octuired  -.  nuiI  the  gwlojfiBl*  |innMnit  wn  niuuaiii<iu4f 
of  npinion  thut  the  rlny  would  lie  found  Mther  lo  helonj;  lo  n  drift  tfcm  "i 
uld  11 1'oi'iiiiilian  lu  mi  encfnc  t«rtuiry  tilnitntii.   The  Vtt'e-|irmidtnit  mUH  nim 
thD  Rov.  W.  Sjiiiondh,   |>rc>idonf  i>l  Ih*  Mi»lwm  I'i*'ld  rhib,  t/i  drfiTw  b 
nddrciH  on  i;folo};ii-al  fnuUi  »nd  tJi«>ri(\»-     Hf  it'iutiiciwetl  by  ^^tviiq;  iuii4i^ 
naiiiiud  \'n>vr  gf  Uic  hi«tvrj'  of  tbp  vMrtli,  conilmt^d  thf  iili>«  of  «ii 
iinivvtMil  moltvii  mnditiim  ofoiir  plauet,  alladiiij;  to  tliv  vtirly  snd  fini  trMo^i 
life  ill  tl}(>1ow(%torCA»ibniiiirm.'kji :  lutd  ■fiiveAbricfrevieM'DfDjirwiii'el 
i)f  tW  ori^nn  nf  apecica  by  n^t'ind  Hclffrtion,  to  whtcli  h':  rxprra>Mll 
'K-t  idi'dly  oppiihrd,  and  no  [iiu-"-'!  nn  I"  otlicr  inlrtrirfing  gcolotiicsl 
ibeiirien. 

Tilt;  Bev.  P.  B-  Brodio  Iheu  ^w  a  lecluir    "On    Uw  eutwanw 
life  on  lIiR  nncipiil  Mtlli,"     It  oi^ipiwl  iin  hmir  iind  »  IinlC.  and  it  U  ! 
niWe,  in  »  hrit-f  f>kotch,  to  cuUt  iirt«>  nil  tin*  inlcrcntiilj:  sinbjfcUi  nf  wUAi 
iKatetl.     It  wiM.  on  MtPtnpoir*   diw.-ourv«'  Itirpely  lUiiitmiwl  hy 
dnturiD-^K.  dii^nuu*.  &v-,  which  fidly  ilhinlnited  tiw  Inpin  dixcibncd.    IV' 
Icrliirrr  poiutrti  out  the  ii)tlii«ii^'e  of  clinuit«  on  liuid,  >nd  d*fp(b  in  iIh  nraiB. 
<iii  llw  dUtiilnitiwi  of  life.    All  ihv  tnvM  typoof  tifv,  he  miid.  ti^^nn  aimi^l*- 
iK'init-ly  nnd  indi-pi'iidviilly.     Tlif  lift'  tif  the  P«li«>»>ii-  roi-k^  wiw  iIxHtn  u>'" 
vnlirt'lr  iiurinc.  w  liich  uiu  fulb-.-t  iti  tln'  Wonlock  and  Ludlow  ^iiip^  PUh* 
Kiid  Itiitd  plnnt^  lir>i  iippi:'jir  in  tlic  n])pcitKCMt  Ludlow  zoik*.     Eiv  the  ckw«' 
tliix  opwli  iiiitriy  fnnim  ut   iiir>]ltith>>  di«ip]H-iir,  and  art*  HUixM^n]  bji  Olb" 
i)(w  and  rpprpKPiitjihTc  f<>i-ni)<,  to  whioh  uniple  allusion  «nv  inade,  in  iJk*W 
reeding  ftirnjiitiooft  up  to  the  iiewwt  tortiary.    'Hie  titiwrt«ir  v(  thf  HBpilif 
Plncoid  und  Gnnotd  fish  WJI^  j^nnied  mtl>  PspwiidK  ihme  of  ih*"  old  v)    ■"'■ 
Btnnc,  aIm)  of  Dio  (Cycloid  And  Ctniioid  oMcrs,  lYinniirncinj*  with  iIk'       ' 
Th*>  lhirlf«n  uitlcm  nf  n-ptilcn,  five  of  which  adi  l>oth  t«cvot  uid  luMtt,  v*^ 
litr^ely dwelt  njH'ii   Mtd  iTtutti  iipMiird-i  froiu  Ui<-if  lini  ii|ipeuunrc  ui  t)» 
CailMinifcnntK  ^rricn  l*i  tlnnr  ^<mdiial  extinction  npnanl!".     Th*"  ■tnntattiiht 
nnLitrv  of  Uii?  .SAlutniindvr.  like  Lttbyrinthotlon.  w«i  n[w^'iAJIy  TCfcrp-'I  '"  " 
the  WarwU-k  MiiH<*nni  toninins  tht  finwt  iiiHeilion  nf  tiu*  jfni 
exiinct  n'ptilp  in  thp  kingdom  :  nnd  »  lior  nuit*  »t  fotHBtepa  vm- 
th^  nicctin;;.     The  ivv.  Irctiiivr  thiu  Incod  the  ;;nu!ti»1  dev<'lo|)tn'-nt  «f  ' 
fr>"i^  (111-  I<nro<l  stialit  iipwnnU,  refemng  to  the  sueceBive  appnuaiKC ' 
iij.. '  I  jJb,  i¥^i\v4f  VittiVs  l?*nw   tsAnwA^,  awl,  Untly,  uf  attimwl>  ■ 
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■ad  coiii'luiM  hia  bidru^  wiOi  »  htief  xuiiiiiuiinr,  t«vifivtn}(  this  riwIiuI 
iI«vr)u|itnt-i)L  lit  liTi.'  W'  imlK^tivi-  uf  ii  ilt^iiilt*  cnuttvi-  ]>Uii  vtliich  \»tuU  thr 
«1<m1.-  iiti.i  tittip  biinimiiMiii^  K.v^lt'iN. 

'  ■  'iii(>IitiM'Ui»r)'  voCo  i>f  lljtiiikp  wi'n-  llion  |mhhm1  to  tlie  vaiiuiis  li\-liiivn 
li,v  (In-  3ii(lti-ii>-i-,  wlii'-li  iMriM-)<-il  ft  tht-  lui'iiiU'rv  of  iiiaiiv  iii'ii;lilM>iihnK 
liiitit.  Mv\  ii)L'l»ilrd,  tr<-  ate^  iL-trdly  adil,  u  (,'rcat  nuiny  of  th<>  foir  ih^i. 

Till'  rviiutiiHlor  i^f  tJii*  ilay  wwt  *|init  in   toml  intercoiirw  lirlwt^ii  the 


THEniTIETH  ANNIVEIWAJtV  OF  THE  LIVERPOOL  LITERARY 
AND  PHILOfiOPHICAL  SOLiETV. 

Lrvvivoot,  poiMMed  n  Uttntry  untl  Philn^nphicnl  Sooit-ty  in  17!Kt;  nat 

■  M  wtiJcIt  iws  juat  ivlt'liratisl  ir«  fiftieUk  nnUl  dity,  Intt  niiothvr,  with  wliirli 

■t^  •utiiuvltHi  ilw  utiiir  »f  EilniirtI  Rtixtilun,  tlu-  fuiiiiilvr  <tf  tlw  "  School  fvr 

titr  IUii>il,"  ;iD  iu^titiition  which '^lill  r.\\h  f<>rtli  lliowlininitiuu  of  ull  "tnuigtin 

•but Kit  ijvc-i^ol. 

Thi-  |>iv-cnL  Lit^nrjr  ami  Ptiilu»oiiIiic»l  Society  wu  foumlcd  ati  th«  13lli 
M  ir.  !i,  lf«12,  whpii  flfly-six  ^onllE-nu-ii  tfiirolUd  tlicniselvcN  as  nintilttrt ;  Imt 
n  V  f  nut  iiutil  DmciuIht.  IMT,  ttutt  the  Sociciv  rentlon-d  it^  n.iiiir  |tmiM- 
ariit  hy  thr*  election  as  incmbcr,  and  ou  the  ttnie  cvming  m  ite  pre^idrnt,  «{ 
ilUani  Aoscoc. 

|Br«  ■■  Mr.  RoacoeV  Ivtlrr  to  lh» tc-crvtary.  nvceptiiig  tiJRva  ^^ 

'  M T  DiLtH  StB,— Maj  I  beK  Iktt  yoii  will  t.^kr  lui  rtiriy  r>[i|v>nii]H[}-  tliix 

iOf;  t»  <-y]>rfa8  ni.r  mpecwil  thiuik.H  la  the  Lit^rarj-  nna  PhiUi^tiithitul 

fur  the  honour  they  hnvp  ■U>ii<'  iii4'.  .iiid  which  yuii  an  oblitinnlr  an- 

Moaeed  lamc,  in  )i(tiuittjii>;  iik-  a  iiifiiilx^r  iiuU   uoiuinuin^  m<<  to  thr  dUtin- 

nB)i(--4  s<tuntit>n  <tf  iheir  pcvHuUiit,  a   ••ituatiou  th^  iliiUir.  of  u'liirh  I  ^hall 

nt  1iMi>|>,v  tu  di^ohur/)^  1*1  thr  titnmst  of  my  power.     IT  it  will  not  he  iiifomat 

tw  lue  iMiimkr  luv  ;t|j)x->it^iiot.-  niiinii;:Nt you  Ihisevenii)),'!  1  veil]  be  Ui  attcnd- 

,  uu  ill  the  itntf-  rvioiu,  mihI  will  van  thoir  pkiv^iire. 

"  f  HDi,  my  dvnr  Sir,  iiioxt  (iutlifully  yours, 

■  W.  noacoB." 

tto<*.-o<*  wak  iniTOdnci'd  iit  thi'  eTeni»£  meeting,  tlin  meuiliet^  ro««  to 
tTt-  liiin,  uul  W  sigtiL-d  l)w  hw?. 
'  Amoiif^  Uh  gdnlloiiKD  knnwu  in  lilt^nuy  and  Meiontitic  cirrli^,  who  haw 
'  held  office  iw  [>refiid?iit&,  we  may  roenlioii  Dr,  Traill,  J.  B.  Yale",  F.S, A., 
Ekvitli,  F.R.S.,  Dr.  Diukiiwon,  V.R.A.    Tli«  |)T«9eol  ucciipictof  tJic  jire."!- 
c\mr.  tlii>  Rev,  H.  H.  Iltin^ias,  if,  luor-i  rmhan  in  bi^  tmemmgsmem 
mriico.  Ixing  lUi  itrtiii];  Vi4-e|tr««ident  nl  thf  Kntiiralut^  Field  Tln^  ;  tut 
Dr.  ('  ('•>it!iii;iviwd,  tho  ftcKtaiy  iJth.'  Lif*mr>'  Sficiety  ;  «  (rrntlemnn 
'  kiioirn  ill  till-  Ai-ii-ntitic  woHd  for  hit  i-uiitrihutioni  to  natural  hiatonr. 

bi  Du  «uiHivr  that  a  society  which,  :»  onr  ivwlcn  will  iwrn-ivc.  Iin* 

iilftd  iiioro  ibiui  a  UxuJ  ropulattuii  in  tiie  uniials  nt  wieiicc  and   lilfra- 

•hiMilH  seek  to   five  »amt  Mat  to  the  silrer  year  of  ilM  cxirtencu  : 

H(-  tiittt  Kcordingly,  thst  nndvr  iti  au!^c<^  thp  t^iwn-hall  of  Lircrpoot 

t)tii>t:iEi^d  uu  Ihc  nih  of  bit  month  with  a  foncownc  of  tiMrly  l.-lftii 
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itwtonmfnto,  ukwtricnl  and  olbcr  ciperunfiiU,  an<l  t^W^phic 
**  MMt  Hm«ing-rwnil **  M  httake,  nutopiapliA,  ud  nunutcnpU ;  Uw  I 
spioumu  of  iho  lust-miiioil  1>cin}{  nur  i^f  Ro«wa/«,  nf  Uir  life  of  Lro ! 
rMDAining  HUootu  in-rc  deviXr*)  to  11h^  art^.  to  tuu&ic,  jimI  (nioUn*  ;  tai  tkj 
OmUKit«lttiiilwr,  Ac,  to  irfrmliuiiiibi. 

The  iiiubw  oonmstH  ti\\ifl\r  of  {Bin-boiiKN  Wwtifiillj  «:(«cul<<il  hy  iW  I 
mui  **Li^r  TfifH."    TIk-  pniiit4n:o<  in  ■jil  umI  uKtvr-coloan,  irh 
tllfl  prupcKy  (if  tlic  iiiHrvliatila  itml  uoDlry  ia  autl  HroiiiKl  Liverpool.* 
coitodMl  «D(I  trcll  liitn<;  nniler  the  iMipvrintendnux  of  Arnold  Bmnirluuti,  1 
a  jmtnin  nf  ait  in  thf  town. 

!ni»  Rvr.  Pn<Hi(l»nt  il«liv«ied  a  «bt>rt  whlnaM  in  one  ot  ihf  mIoow  <! 
the  vvt'aiDc.  in  wbicli  he  sketohed  tbo  histoiy  cpf  tlii}  Sodety  ;  xnd  hit  { 
vtM  ihi'ii  '>a:iii>if<l  l',v  the  only  anrvjvini;  fotmder  pnsent,  the  Tcaembk 
umdi-nitwoa'tl  Williuin  linlhtfutti*,  tliv  (rieud  ot  Bowjoc,  m  well  t»  oTklii 
u  good  and  ilm>/ii1  in  LivtrivHil     lie  Addrcwod  those  utound  him  m 
"  childivi),"  Mid  colled  up  old  lueocutiMui  in  tb«  iiuodo  of  luoiiy  who 
lived  «itli  him  w-hvti  •M-icucf  v;ut  »  lu-iviiy.    AAfr  tlicKiiddtoua  the 
folltfitvdjittid  litwi^til  the  ptocoediti^  uf  iJic  evening  Ut  a  time. 

ijiicli  uiectiii^  iiatliib,  (ludotlKib,  uf  wtiicJi  wiiWpc  to  be  aXAa  htm>''''* 
^WHtl}'  AU'I  iiiL'rciiaitii'UUUtbcriii  meb  iiuw  issue,  Arui:uIculiitodto|)lucci<. 
inilii  tnu'  light,  not  u  a  dry  siixly,  h^iumcd  in  hy  ohebtdw  iiuunaouiu  ' 
liy  the  popiilncf,  hut  im  Onr  of  Uir  cbk-f  iKnijinliiHU  that  iTDilt:r  life  L:-<t.l 
xud  •^nv«tl>li'. 

Wv  coi^rmtulatf  tbo  UnrpoDl  Society  im  thv  kiwocw  of  its  fllUeih 
Torary,  anH  hoi>o  that  if  iiiny  live  to  cch^bntt",  and  iImi  these  pngn 
ncord,  the  hiiodredih  ycnr  of  hn  rxislrtiw. 


TBANSLATIOJiS  AND  CONTINENTAL  NOVELTTEft. 

1^  £aiiy(tn»  /ind  Act-  Youtm  Offtpnm9.—l>ii  JVaTtin  «  weekly  popdw 
luafpxiui'  of  K)i;ncc,  edit«d  by  Dt,  0.  Ulo  luid  Dr.  K.  MtiUec,  and  )iol>' 
lisbed  ill  IIulli.-,  wnliuiB  n  sericd  of  nrtidoa  bj  the  flnt-MiDcd  wiiuir  uo 
"  MuiiUpiuU  Itvccnt,  iirid  Fiwiil :"  (tvui  om  uf  wliicb  we  vitmrl  Uir  fulluwinf 
uond^ifiil  iiiiouloU'  coDiioeU^-d  witii  the  iiiittirnl  hUtory  of  Uie  K*ii>>iuo: 

"  Weiubuid  oliMrTcd  Jin  ini^nwiin^  cirvunwliiuoo  tii  munocliou  with  tlv 
(levttlgpun.-iiL.>r  Uiwocreatuiwin  tlwiww  p"'— !■■'  — '- ■■  '■'■riiikfort,  1> 
bo  wiD(«r  of  Infill,  a  fonule  kuigwoo  hod  ^i  .    'nc,  wlurii 

br  till)  finl  time  iirvtrudcd  its  iialMd  heiul i.i.^  ;,.  -;i.:,.,«K, 

from  the  inatorikif  [>oiidi  .m  thi:  23ud  of  Ft-lmury.     Townr.i 

iiieiit  vt  May.  it  veuiiui-d  forth  for  a  little  whilo  upon  ik  ■ 

tbo  cotirw  i>f  iho  Mitumcr  il  1.-011  tinned  to  tlinport  upon  thr  jn^wey  Ibwii>  i 

to  BTOw  in  st*t*liu««  iind  brauty,  under  the  guaidiaitship  «f  iIk  jmr.-TiJi 

"  Althoii/h  ir.  bud,  in  the  month  of  $rplrtab«r,  attaiuvd  to  half 
iu  porcLU,  it  wan  mill  fixrijudmiy  seen  to  seek  rcftiKc  in  Ita  luui  . 
With  loii^  Imps  it  would,  at  such  timaf,  oooie  bounding  KmitrdM  tti'i. 
th<>   apprehem>i(m    of  some    imaginary   <Ltn^iT.   and    without  mi 
unwtJiig  it>  pro^rew  on  »p\wo«w;>u«»i^\ii't,"A-«(nA4\fcian^l*eBd  foren^ 
",  pQno>t  of  U*  W(A'^fT,*«W>  WW  «^wiiV5  t«bM&  '<a\mk ' 
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-twuttin;;  it^lf  ittpiilly  wiiliin  l)io  ])u\icli,  il  would  pratnule  ito  ktwl 
._  irrcBUtiblr  comic  pxpreMiori,  iti<linttivi?  of  n  wnit«  of  secority.  T»- 
Uk  mA  nf  nepifiittfr  UiU  y»iiii^  one,  which  wns  aho  b  ronutlc,  w»» 
1  th*>  |»>iicli  for  tlif  Idi  tinte  ;  l>ul  AltLuiiiuli  it  i<>liu<juLHliL-<l  tliv  atdter 
(d  ^Jr  lb  [MiCDl,  j'ct  it  couliniiotl  lo  sceK  iu  iiouriahnicnL  fmui  thin 

I  the  2Sml  (if  October  tlio  |MT«l3t  Vm  ntill  Ait-klitig  her  filfitpriiii;,  wbrn 
iitUirs«touUbiucu(  uf  thu  o1<scrvi-r?,  tluil  iH>L'i<1iiir  tn-iiiuloiiH  uiuvfuriii 
tnetitible  in  lli«  |Knii-1i  itf  tlx^  ynun^  mu,  which  Ml  i»>  iluiiH  u»  t*>  lU 
tun.*  Ucnwlf  a  uiuiIht  ;  hv,  t'Vtiti  uuckliug  her  nwii  n^ftring  in  her 
thie  crmUin*  xlill  <lnrw  iu  nctinAliiiK'ut  from  iU  pauml.'' 

IT  Hj/ainM  (A*  LocttU. — DuHng  tlie  buit  Iwo  vr  Uinv  yeart  Turkey,  Uie 
pditwH,  Binwanibin,  iiTii)  jmi  vf  Rmaia  hnv»  hccn  rtsited  byi  plague  ot 
I :  uid  wc  extract  ihc  foUowin)j>  aocoant  of  th<>  \>nno»  finplnyMl  by  the 
ituitu  (>f  trrtntti  [liiitri''t«  Co  Ht4>|>  thf  pn>f;mH  of  thrsf  inxrctfi,  from  the 
inlrtT^tin;;  jnnriHkl  whirh  hiuvRffordrd  m  the  prwrdiri;;  «n<ydi>t*  : — 

«*•  i«i[>|>«i*«!  tli.tl  iV  riiitiyiT  \mA  pi\»^\  nwiiy  '.Tuiio,  IftSfl),  whflll 
the  news  *|»r<iul  tllnl  tiicjlciilablr  »witriii»  <if  I<h:uxU  wen  on  (heir 
Khrnwiimf.     A  few  iLkV!^  |>n>viiniNly,  iiiiluift,  llirai-  pcHts  Lid  rnnMHl 

lit  IVail^r,     Ftiiiiiin;;  n  iimkh  duu  tuiil  ii  i|uuj'l<-r  (tvruuiu  tuilcK 

tfottr  Eii^liitb  tiiilcit),  ill  hnwllli,  lUiH  seven  U)  cicht  inchcii  thick,  they 
'«1  iht'  *»WI<.'i>f  twii  tliiy"  ill  KwiiiiniLu;!  rtcmnj'  iht;  xtn-iim,  .-uxl  ibcii 
Uij-jnvlrrti  in  all  (iippdion.i  ovnr  thr  iniirHhr  lowliindu  lying  f>n  the 
nit  nf  ^he  rivrr.  HcTP  it  w;i»  iilwnluk'ly  n»^:»«ary  N>  iirn-"!  thrip 
[twl  n  LTiuuulf  aroHc,  whirli,  for  vioknce  iinrt  iniinl«mitl 
iiiipnywdeaied  ill  the  aiunJii  nf  natural  histoir. 
nr.;iir-,  Uutjpriitiuti  MoliluviJii^,  Jrv^,  itu(l  KuN>iiiiii>,  iifl  liuriioi)  to  thv 
>, for  nu:b  ufttion  hiid  iid  flocks  Aiiil  lienU  Ui  ilofiinl  fmni  ihp  lerrihlo 
in  a  brief  xpHCC  of  tinip   l-1,iMMl  ivell-iirnicl  ihpii  ■itnod  ;imyed 

fhilv  th?  hxiisU  hxA  occupied  hII  Ihf  level  toiiBlry  euvfrina  n 
ictii)  iirrii  >>r  four  s'liiitn^  luilo.t  In  order  to  provcnb  ih^Lr  inroMdH 
ItiM  turnniudiBK  fielus,  it  <«m  fouud  ikeovMMry  to  «X(.-uvttta  dmp  iliuJu» 
tnt  pntta  iiluim;  the  hoiinduiy.  Theae  were  KiLirdod  by jpetscoa  whoM 
it  wus  Iu  kill  tbv  t<jt:iHt»  tin  Ihi-y  fell  into  tin;  ilitehes.  Tlio  ninainiii^ 
1  divi»Jfrl  I)|(-iiim1vvs  into  bauil>,  ot  o>iti[iiiiiios  nf  hiiiifirwU  atnd  Uioii- 
md  with  tin;  ud  of  brjouii  iiiid  druuv,  crni^tnicled  of  dry  bruicJ)(% 
ni»M  ii  vi^tonniH  oniiUu^iht  ii]Min  Hie  eiMMiiy  m  be  ndvitrK->-<l  nvtT 
laud  undiTwooi],  iu  vwr  iacmaion  Hwantus.  Wbvrcvej' tiivwrunnil 
iy  Uvel,  horMM  itnd  oxvn  witre  i'iiiplny<-d  in  ^tU  uiiiuWra  to 
lo  tbc  curiny  under  fool,  and  wutduiicu  wero  u^jpaintvd,  »-ho  piLe6e<l 
y  ftiilii  l^yst  lo  pnnt,  nnd  onlrn-d  iNiiid*  <if  iiirii  to  (honr  purtionis  t>r  Ibc 
»ry  lintr  which  wrtv  in  tli«  j^n-aln^l  iiiii;ri-r  of  bi-in;;  bmlteii  rhmugh  hj 
J*»ncinjf  hordeM  of  the  I'lienty, 

Ite  Ixtltle  n^t^d  n  nhoin  uitcli,  diirinji  whinh  tbrcc-fburtbii  nf  the  eutira 
uf  loouDtK  pcri»bed,  iui<J  by  ibin  time  the  roniftiiiinti  iiiwotK  had  ooin* 
Ihttir  utetaiiiorpbow*.  umI  wen  ill  full  uonaouBioii  of  their  wini^  On 
^of  July,  tho  fimt  :>wiiniu  rose  iuto  thv  ulc,  uiid  flew  olT  La  vuioua 
lona.  Any  ruilbi  r  ilfoi-l  to  dciln"!/  tbi^in  w««  now  de<-iriL''l  uuiiti-iHsary, 
be  men  >«('r<.'  di-mlf^i'd  to  their  respective  homea.  But  the  xttiu^blor 
Dt  hwii  I't'riwlnit.'.l  in  vain,  for  whilst  iu  Khc»one»w  tiie  entire  hnirMt 
nn  dinimyed  by  thin  iueet,  JtottunbtB  taff«»d  but  little." 

Dk   '.ti'iiiiilou*  niovoiucnL  raCertMl  to.  iudiuit«8  the  birth  uihI  di-«c<ctit 
t  .of  th^  /]artui))/-<)9reloped  roun;^  uf  Uine  uiiiBiilx. 

'rr*  Ornana  mtfra  -■  itbont  tttirty-«ix  aquan  Stt)^!^ nfiVn. 
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rrMiS  fXtrMtioii  nf  inetuU  fruuj  thvW  ht^  Mid  tlioir  tMitnfartnrr  (nt  I 

J        vikriMiv  puilMX^  for  "bich  Utey  on  ptriilmri.v  U(U|>lnl,  hw 
nriljr  1m«r  studied  rmn  ihc  rvfj  varUe*t  «^  "T  nntitiiiitjri  »nil  hu  iImJ 
AWRkmed  tlM  cneqcy  utd  anl  of  «wn  tbf  nulttl  iiikI  ino^  iiiili>tu>fv*I  tnlo 
Tlif  Mti'^K"  t*^")!'  Wrtwil  Uuit  10  pnutiM*  ihr  Hit  at  war  minrwwfiilly.  h'*  um 
ublniii  a  hulit-laiiur   hntiW  iumI   iumK  tlti»liW   UiMl  wood  fioin  thr  foiul  | 
Btunt  fhMi  lliv  qiuirry  :  *  'ul»unn>  wkkJi  cuuM  )v  fontiit,  liaiiituti 
■tupv.  lra)MTcJ,  awl  ivfiuwl-prw««»>«  whiuli  i-oul.I  uul  Ir-  (!iii|ilu(rr 
w.irkiiisu}.hiii  of   miod  or  iloiw.       He  WnK-O.  ft»Mii  ftiiprifmv, 
<'tiotu.v.  wbcu  ei>rtiliHl  with  nielallir  iiiiiilcu)i.iita,  alilwu-^h  i>^'rli:i|i»  iiiE 
physjcaJ  strenRlh,  tud  »  fovrer  ot  tuHnnuce  »tid  licfiwoc  superior  U>  \m 
B««itl««  llifr  niirtike  artf.  IIk  ((«iuaJ  |ninuit  if  tigriculttiiv  HUil  th<>  onnij 
of  doine^Uc  life  wen>  i^non  tuaad  to  bv  dcpcinUiit  upon  tbi>  iip}ilit-aii'ini 
•<iib<itAU«^>,  It  ODM  hiud,  dnnble,   (iml  coiDjmntiwIy  plinl<li\    tud  it 
nf4til-<iiiou>  WMT  only  lo  tie  oUtiiDfd  in  thf  ineul^     It  kuiM  Ik-  cvii'A 
iiixl  iDli-rtMiit;,'.  ili'l  oiir  ijifn-o  ;u1intt,  tt>  ■ipcvtilutt'  iljiftll  the  ni.J.-  iiiftaDanff 
(if  tl>u<>>  vmU  dnyK  wIifh  Tubal  C^ii  miu>u-  tlu-  ut^il  nitli  lii^  biiiiiaii:r  ud 
wtldcd  iruii  fi>r  the  fii^t  liiuv. 

'Ilie  anrienUi.  as  fur  *»  we  e«i  Wm,  wet*  only  cDgnifsnt  »f  -wfirtni  niclaU-^ 
fftld.  flilvTr.  copper,  inn,  Iniil,  tin,  nnil  nwrcniy — to  Mch  uf  wkicli  i  aywl 
wnn  assigned,  in  hanonr  Af  mnhc  (rnnt  object  In  Nuuri'  <>r  k  p(t[Ktltir  •b-llj 
EIvDC<-  gold,  tlif  »ouK«  of  liixufy  and  woaltli,  «u  ctdknl  tlie  Min  :  nilv^r, 
moon  :  copper  (pcobaUy  owing  U»  iim  b«Mtlifnl  ivl^iirl,  ^'t-nuo  ;  inm  (I 
Mn-tiL'th  uud  eiuployin«nt  in  Utile),  Man :  Irad.  S,ttum  ;  Uii,  Juplt 
Mi-rcurr,  from  the  fpiA  of  tlM^  wiogwl  keri.     Zinc.  allhouBh  of  no 
di»roTi>i7,  WAN  only  tint  mputioncd  hj  Agriodi  :  ibf  othpr  invtah 
lUoK  retvoL  d>le. 

Our    forvfiitlu-n,    dwibUeaa.   were    bmiUar  with    nuuif   of    th* 
«lt«t  &a.  with  whicb  we  uiv  koi|iuitiil*^l.  but  from  waul  of  uuJyitud  <IdU 
tbry  wptt'  ifTUonnt  (bat  thew  itib»tiiw»  wptv  nwlnllu'  cocipotinU^ 
knrw  tuA  tluii  tlw  luUt  with  whtcb  the*  v'^^'^^'  ''■'^^  f"*^'  ""*  'nwntlyl 
fhlori'lv  of  a  im-tal    wbilt  and  butr  n  1    r.-thni  lln- clwlky 

tirarlik-  <.t«n.-}i,  tb<'  bniiiLbin(/  itiml  »ntt  hell,  urn-  ih*>  rati 

•  metBltii; oxid^,  — Ihitt  thr  a*hr*  iif  tlitiir  I>.i-v-i^aiiiI  (Ih 
conbiLDvd  B  uielid.  wluch.  in  6iiun>  itue*.  Uh>  ([ruin*  ^i  > ' 
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I  iliort,  that  the  whole  worid  iUvlf,  bvni  the  f  utDtnit  of  tu  loftieat  cordiUere 
Kbti!  s«et)iini;  iiuMw  withij]  its  cMitre,  icm  one  vuttphonofnielal.  ta/DuhiMl 
diruniwl  hf  cmituci  wiLli  Hurrounding  elemeala, 

ini  our  fcretiiUiors,  pmbfibl^,  distingtUfthMl  tli«  few  meula  with  which 
if  wen  ncqii^ntcd  more  bv  thoir  phyidral  thus  their  cbemiMl  charoe- 
■Li4.1L  Tbcy  knew  Llial  Irjui  httd  not  the  liutre  of  aUrer,  nor  the  IhIIit 
I  ytUow  glvam  of  gold,  nor  Kold  th«  redduih  hue  of  copper ;  that  tin  wu 
)  soft  a  material  fiuiQ  which  to  forai  the  otfeiuive  kpear  or  the  peaoeJul 
i,  tbu  wMpun  of  the  warrior  or  the  implemc'Dt  of  ibe  buaband- 
and  tJut  haid,  endaring  imn  mast  serre  the  uldier  in  the  oonflicL  nod 
>  fcrmcr  U  th«  plough  :  but  thoy  kutw  not  tJw  Mlta  or  the  AheinicAl  coin- 
.  of  the  uietols.  Were  tboae  nietalit  disputed,  nii  they  uxt  lu  solution, 
'  cotUd  not  iltntini^tiili  tlwiti  from  ihh-  ancitbvr. 

lodvm  cbeuiixtiT  t««che«  xa  to  investigate  tb«BQ  matten  mon  cIqmI;,  not 

[he  contefit  with  tlw  i-ondition  of  a  mi-tal  in  ita  itlnaentai;  form,  but  Ui 

the  reoctitm  it  iuipula  when  in  coabination  with  othor  bodies, 

hence  hy  eeitaio  Aod  iinerrinf;  tents  to  be  able  to  aJIirro  iu  prewnoe, 

BB  wht'i)  ita  metallic  form  is  hidilen  trom  our  evca.     Knowing  the  chapao- 

tie  i.-»loara  which  the  luetal  chromium  can  yinli  to  c^rUiu  traimpareDt 

ETaU,  WQ  can  r«vojnuz«  ita  acid  bUziii^  in  the  ivby,  or  its  oxid*  i^vamiag 

Uk  uui^rald'ii  milder  U^t ;  ur  cobalt,  in  tbf)  sapphire  glaaa  of  some  old 

1 ;  or  amnpttimi,  in  the  amTtbestiiio  span  of  Derbyshire.     Every 

■a  b«  known  by  Mrtain  ph^-iiDrtiPiia  which  alwnys  accotupany  ite 

Q^SnatioD,  by  the  colour  it  givcH  In  fluxcn,  or  by  the  tiiita  it  tmparta  lo 

tbe  laat  century,  what  numoroua  metals  hare  been  broujjbt  bo 

:r    thf'  andeiiU  recosniiad  mvra  only — we  an  «ti(|iuint«l  with  about 

-,  aod  tfao  inrr«iued  raive  of   our  oxperienoe  haa  led  us  to  alter,   in 

respects,  our  precouceived  uotioas  of  their  ohamcteristica.    UelAla 

•  always  dvacribed  in  oulier  tmtisa  as  eBscatially  JUavy  bodies,  haviaj;  « 

ikkgber  specific  gnivity  than  water,  hat  tdvucm  haa  given  us  MvenI  which 

Otueh  U4{)iler  tbtm  tJiat  liijuid  fauch  aa  potassium,  sodinm,  and  UUiinm) ; 

auuiy    |ii>iiilj|,    liowprvr,   such    as   being    )io<td    coiidiirU>n    of    hml   and 

IncitT.  tbeypnueas  properties  in  coiumon.     Their  chemiral,  as  well  sa 

tr  pbyniuftl  cbsncten    tie  excoediui^ly  dlvene,  some  coinbiitiug  with 

i>4i  with  BUd)  avidity,  even  at  ordinary  teapeiatoree,  aa  to  lose  iimr 

lie  ajipcannne  a^r  a  few  uoiuente'  rjtpMure  to  llie  atuMspliM*,  whlbt 

esn   bo   submitted   to  th^  i>tron^eat  beat  for  many  huui*  without 

rimt  any  ch*ii^.     It  is  iutvrcHtiiig  to  irtux  these  phenomena,  as  exem- 

io  Uiu  various  metals,  bqtinniujt  with  [>ot«Miiuiu  tnd  tcmuoatin^, 

with  ploiinam  or  gold.     Potassium,  even  in  dry  nxr,  is  soon  con- 

tblv  potash,  and,  u  &u-  as  its  mvtuUit:  nature  is  eoiioemed,  would 

Jy  perisb  in  the  dewdrop.    Magnesiom, alUMiugh  not  avstroDKly 

bums  in  tbe  Haiuc  of  uu  ordinary  candlei,  emittaaR,  durinfi  ita  com- 

iou,  tiio   most  vivid   luid   beautiful   light     Iron,   the  vpcy  symbol   of 

infiut;  itnMigth,  »peedily  beoomoa  oxi<Used,  uiid,  imlena  cBrcfully  Hhi«ld«d 

exti^'mal  [nflaencis,  rtuu  into  the  Mrth  from  whence  it  came.    Copper, 

iMi^h  in  a  Ins  degree,  soon  beoofnes  taniishcd  and  grows  dim.    Brcrn 

luMS  its  liutm  «Aer  ihe  Japne  of  years,  and  txtanA  ^M^a^^MoA.  *^ 

\j(0.  in.  %  C 


372 


Kit'liUlt  flCTRKCll  fiJITIKW. 


Bction  at  tite  •em— (or  tJic  tirwurr  whirli  AmM  failed  to  cafitan,  mil  bf 

thi>  Spuinnk  fhim  Lboir  nixMifn,  «w  foanrl,  nfli^r  sooit^  tine,  to  be 
wilb  liif  cMiitiilcL     Wluitt  pnld  for  rvrr  w-oulil  withiUnil  tito  acCinb  < 
and  wsr»,  mmI  onlj  paasM  thnwi)(h  tbv  ftimncw  to  bn  punBoiI  oikI 
.Afw*  its  fin*.    UBdinmcd  \>j  Ibe  bmtlt  of  "Han,  mahmnittd  bjr  tin  i 
ccntnrks,  amflholed  bjr  tlie  jdl-fwoquering  w^gBD,  ^  aMtal  Aist  •IflU  ! 
thp  Im>'1  of  iIh*  RnjihnitM,  or  qiutrnM  from  the  ebtwbo  of  Opluftii 
frmh  un<I  bhlliAnt  (ta  thfr  (tlittfrinj;  roiiuttc  of  to^j  1 

Thft  aclvanot'iiK-nt  or  ckemiral  acirDi-t'  tuu,  wfaU^  1«ftdiDfr  ns  into  k  da 
Vnowli^lse  of  tbe  ptwpvrtiw  of  Um  aielak,  naUinUIv  taiiuht  a*  to  intc 
tli(<  vDriuiiii  i>heiiom¥no  wbkli  aocotnpuiv  their  exlnutioa  (hno  tbv  elwwafc 
vrith  which  thi>v  wen  in  inliniAle  aMocUtioo,  uid   the  kabjrct  ha»  |««n4i«j 
inTiiiti;;  tb^l  atany  philnaoiihrts  hftTi>  >li^ot«4l  ycun  of  UhonoiM  lifi"  to 
flppcio]  hmnch  of  t4>chnol(>£^.     The  wnric  now  befim  tw  oflbn  •  bit  i 
of  what  loiiK  continunl  and  patirnt  ^xfwmnent  cut  effect ;  and  thtl 
hSM  eTt<lrnn,v  (to  i[n»i*'ti  unilfr  Lfaii*  ■tilhof'''  hiimk,  that,  >llbiNl)l)i  w«  ' 

Wiw  his  uriginul  inlriitjon  to  cgiaptW  tbe  wbolu  tnuUrr  in  odv  to        

whidi  iH  olri^ady  piibliabed  onlj  treaU  of  two  ine-teU  and  Uieir  lajiywiafc 
toother  w-ilh  on  t'kiliurato  tmtiiw  on  Firednya  mad  Fuvil.  Anntkn  nf«a* 
{■  prumuod  shoitly,  whidi,  it  u  8Ut«d,  will  conclude  tbe  wnrit  ;  hot  if  nut 
not  much  miMAkon.  two  or  more  will  M>t  oouuin  all  the  impoituit  pnte- 
btni  Ihv  antbor  faaa  at  liia  eoinmand,  aa  wo  hare  yet  to  bacomt  arnniiiW 
with  iron,  h-ad,  xilvrr,  ff>ld,  iiLitiiiuiii,  nickel,  cobalt,  aniMiic,  bivmulli.  aoU- 
Diniiy.  tio.  nnd  DierL-iiry,  sll  uf  which  |kmis«u  a  very  high,  altbongfa  oot  ff^ft 
an  f'lual  tni^Ti^t 

Dr.  Penry  commntccfl  bis  introductory  cba|M«r  by  ahoviojr  thai  a  aoaal 
knowlcil^  nf  rlit-iuitvl  nnil  plivitical  binnt  in  ncM-ntial  la  the  full  utulurvtaiMtu^ 
of  aoy  nictolliirjiic  procem,  and  as  an  illiutrntitm,  tbv  iinlinaiy  ayaUo  af 
poppivr  sDieltiD^  i*  Adduovd :  "  Vt'bea  »a  ore  of  copper,  ootiaitljiig  wwrtiiBy 
oC  copjipr,  iron,  lulphur,  aud  Biticm,  it  aubjeetvd  to  ■  wtiM  of  prom—,  iwA 
M  beatin([  witJi  accas  of  air  uodor  apecial  oondiUons,  inellai^  &«l,  oopptr  ■ 
Kpomted  in  Hw  metallic  vUitc  The  snm  of  tfacM  proomeoa  w  lomied  llw 
flni»lttn<,'  of  roppcr.  In  this  opcmtion  of  mnfUinjt,  wrtain  dieiuitttl  rbaiy 
lake  plAtXi.  Tlio  uilpbur  citinbinew  with  Ihi^  oxygen  of  tbe  air,  mid  i>  vtuIimI 
cblnfly  M»  tnlphttroiu  acid  ;  tlw  iron  in  riuiikrly  ojnrvrtcil  into  uxiUe,  ■biA 
Wiubiikea  wiUi  the  ailim  jiruaout,  to  form  a  fuBiblo  cumiiound  or  eh^.  Tbt* 
Kre  Ibuii  Mm-nU  Coctii  whio-h  are  proved  ou  oheiuical  lividt.'nn^  Thaw  M^ 
whvn  syiit«iniit  ically  iirmn;^,  may  be  said  to  constiluta  tbe  Hckntitie  koov 
l(<(|ii{*>  of  popper  MUielLtim;  nnd  tliat  kuowlwlge  DeaeMtaiily  iinplim  a  kiaf'- 
leilne  of  thi:  rhenitcsl  n^Utiona  of  oopiMT,  iron,  sulphur,  oxy^^  and  iul>>al 
each  uthvr.  Tbero  are  taaoy  other  facte  cuauectnl  with  ix>p]>er  tineltiiiib  I 
thoue  nH>iilion«d  auffice  (or  Ibe  piwoul  purpiMo  uf  iUiL^lrutiou.  Ilwi 
vbo  oonduL-ts  the  prooeaa  of  copper  atnelling  in  igunmnoB  of  thaw  fiula.  Ml 
atrnply  »a  wnpirienl,  in  oontiBdLttinction  lo  ii  aciftDtific,  knowlod^  of  Itaj 
art.' 

We  aro  th»ii  I  od  on  to  thr  phyoictil  pT<<>p«'rtifl<  of  tb»  tnetala,  tb«  Bctiot  J 

hml,  Hk  flxwlniiil  i}ii>  vuliuiU-  metab, sp^fii:  gntvity, ciyKlallizKtioii. -nuirtB* 

of  fmcttin,  nuilltiibility,  ductility,  tunadty,  toa^mn,  aunnras,  tb«  rW 

Uve  payrer  ot  condui'tingbcAtaivil  «lMftsvuvj,k«.-,  wJ^^ai^i^xtbislMll 
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rmnltt  (if  Miiiw  VC17  tntcrcvtin.;  cxpcritncnU  of  HoUbienoD'a  mid  (fivoii, 
flag  that  the  con<iiictil>ility  ut  uivUil*  iti'iH-mU  DOl  uuly  upon  liifir 
litml  purit;r,  liut  oko  Djiun  thitir  mulrculBr  ■IrucUiru.  llcticti,  thf>  ran- 
ducting  powrr  of  pUK  Bilverwirc,  hard  dravnif  U  stAU^ldit  cqUAl  ta  KKl,  bnt 
wlicii  ctuK'^iiof*  it  i»  1 10 ;  ao'l  w>p|»f.  which  posHMe*  the  KUn«  power  to  » 
nearly  e<|itui  <iegn«,  vix  itQ-i.  when  lian)  ilmun,  ani;  incnmMs  to  U*i  whna 
annc»li-<L  Thv  pnu'ticMl  miixrtaucv  uf  ilit%«.'  cxjiFriDiciitE  uiiut  be  Kjtjxirpiib 
^fi  vvcry  otitt,  lui  upon  l)u?  ciiiKliictibility  of  titeUln,  Uw  wholf  nvxti'iii  uf  Uio 
■vrtric  trlr^rmph  drpcndfl. 

H  A  ifivut  [Mtnion  of  the  vork  i«  derabM  f)  the  MtatI;  of  tlu>  variuiu  kiu<h  of 
furl  tk^il  at  lUlTi-n'nl  [loniHln  for  nH'tHllur^t?  purpavw*,  aad  in  tlir  Aiticli-  ii|kiii 
cinl  Umw  is  an  iQtfKKtin^  notice  of  the  owunvncc  of  certain  mcLiU  in 
th«  fu«]  w«  ordinarily  coaiuatv.  Ihiubr^  tm  dctvctvU  imctx  uf  uitimuDy 
msifl  iintruic  in  tb«  coal  of  Nowcastlp-upan-iyne,  waA  in  a  raricty  of  nm)  at 
Villc,  in  Pnuie«,M  nitirh  lu  mm  ft  p<>rc4-iit.  of  ArM'uic,  hwiilw  trucMof  AntJ' 
atony  umI  copper.  "  I  hare  wen."  contiDiie*  l>r.  IVicy,  "t,'a]i'ia  (•ol|iIu«Ir  of 
Imd)  in  ooal  frvtD  Bedworth,  and  the  antbindt*-  of  Soath  WiUm,  wliirb  we 
luT«  beta  Meuxlauod  cod-tanlly  to  raiplny  in  1)10  mrUillur^e  Uliomtury  nf 
'  scboAl  of  inJDMi,  i-onLiiiti  <li-ciileil  ttncen  of  cojippr." 
|Hlo  luhjiyt  uf  <'o|>[>cr  miivltinf;  ta  enteix^  iiilo  iiiiniil^-1y  In  hI)  iU  impiiriiint 
ipt,  cnnuncrciaJ,  sUtiiitical.  and  Bcicntjfic.  Siimkiiii;  ub>ju(  th<!  mnnnoiis 
lomit  of  poHonoiu  ga^  auiniully  tKhalcnl  rmiii  the  copix-Miorkii  uf  Hwaiinnii 
me,  Vt,  Pt-roy  ({uotea  Ixs  Play  aa  tliB  author  of  the  foUowing  iiit«Tc»tiwfr 
r — "  K<il)ihtirt)iw  sfiid  ft>rnw  tn-enly-on*  jiCTr*-!!!,  <tf  tbr  UiLA  wrijjhl  of  the 
fltiu  •>f  tbrl)x«<lun'l  volatilf  pniJiuU  of  L-K!dHaliiiii.-^ml  twi-nty-tiTf  jxt  iphL 
of  tbp  wciirht  of  the  ure  »til>jfcU.'J  U>  cak-iimtion  ;  tbn  Wftijht  .>f  Milphur  tim- 
lUiitHl  in  thbgaa  unoQnlfl  tu  t]urb><>ii  \»t  tviiL  «>f  that  <if  tbi.'  •>»>.  Irnrini;  the 
^■tin*  pn.Mxm  of  M»p]Utu,  thexulphnrotin  acid  ami  pnlphiirex|)f  lltd  uinuiint,  rv- 
^■ivtiYr-lT,  to  ftfty-flix  and  tvenly-thrM-  p<>r  cent,  of  thn  wfi;;ht  of  tlwt  in^.  Tha 
^Hid«n'ii,'bt  ol(n»p|wrorfHiiii>llL<HlinSoilth  Wiilw>(iM'jin<i  tiiiu'lH'fon'  lK4^jh^in^ 
abnat  #M),(MKi  Uirv,  nlmit  4^<HM)  of  ■iilphtir  wvre  annnalty  volalilixd),  ptrx 
dnriii^  '.rf.O'xl  tow  of  nttphurotui  ociil.  In  the  worVn  «itnHt^)  near  tjwHiuini, 
■Hkriy  two-lbinlfl  of  tbtf  or*  imported  into  Svuth  Walof  nrv  p>iiirlt4-il,  «••  that 
daily  nn^Ki  mhio  tnctrra  of  ■ulphunilu  nctd  atr  pn'JK-twl  from  thctM'  norlu 
tutc  the  AtjnMpht-TC.  This  add,  being  very  hnnfiil  to  TP^rvtaLinn,  not  a  IiIuIa 
of  KTuas  will  KTow  uu  thr  nci|;hb«nirinK  bills,  irhi«h  an  particnlariy  t'f  (wiMed 
iu  itiHurtim.  Tb«  ^tutpbiiric  acid  contained  in  the  co|)fMr«uok«>  i«  pmbalily 
injitriou*  Lluin  L)ii>  itulphurous  aciil,  an  im-rj  dru|i  of  ntin,  in  faliinK 
iJk  uuuko,  Ui-ouiut  a  lolution  of  oil  of  viuiol,  which,  nli^titiu);  n)Hin 
I  b  mndoKd  uort  oorMvivc  by  mibetc-i|iifiit  enporatiou  of  a  iM>rt.ii>i)  of 
Tho  value  of  the.  wilphur  aunuaUy  diivliMlvd  U  eirtiuiatol  al 

TbM  vluuimtion  of  the  raioaa  tneUla  usually  fmind  w»noiiiU)d  vith  copper 


*  *r)i»  firnoMa  of  anoMiling  tp>nrnLlly  conxixtx  in  allowing  tile  mM*l  Ut  cool 

.  ;,i'     .  .:ii  ri-rtain  vahublc  proptTtii*  air  wmPpm-J 

-.'■I,  npnn  a  clitffrrnl  ulrtt*  of  Ulc  phrntral 

>i  iicn  hard  t^rawi,  Uie  amuatiug  ban  been  iU»- 


ftmed  witlL 
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u  n  natter  of  vpij  ^reat  importance.  It  wouldutoaisbUiOMwIiDhirtnM 
di'rot«d  manh  «tt«nlion  to  metAllaiyieal  parmitB,  to  Ifun  liav  genoblT  tb( 
nuwt  minnt«  tacea  of  Anvi}^  mebik  tnt^rfm  iritli  the  tbIm  4)f  copps, 
rradung  it,  in  niM^  iutenwa,  hard  and  brittle  when  a«llnes»  mu)  mJIm- 
1>i)tlir  am  r«(iiur«d.  8n  <I«liait«  xrv  tlh^  ntttniptilAlioua  rft|uiiut« 
det^-tioa  and  estinuitioD  of  all  thv  imparitim,  oft«n  amoantinft  col] 
only  II  fi-w  himdndtlw  of  a  ^rain  in  one  hnndrod  of  copjier.  Uot 
expenenced  auLlyria  luro  lUn^rwd  iiiiit«ml!jr  in  Uw  mnlts  of  ibeit : 
gpttioDs. 

Th«  importance  of  a  knowledge  of  ebMntstry  to  thoM  wlm  han 
manageuient  of  uucltiitg  worka  ia  weU  illuamr«d  in  an  aoaodotv  nlatej  ' 
Dr.  Ljon  Plijfiwr  to  Dr.  Pwcy  : — "  Al  la/jfe  chetnioil  woria,  wbcm  «ntplulti 
of  copper  was  pn-pared  by  diasolviitj;  copper  in  snlphurit-  add,  an  inataUil 
retidue  w«a  produced  in  th^  procetw,  which  had  bwa  put  saide  bwa  tine  to 
tunc,  uul  had  not  forlunutcljr  be^n  throvrn  away.  A  amaO  sum  was  aflcnd 
hy  certain  persona  for  this  leaidoe,  wtuch  had  not  pn>rioiudy  bcM  ra^uiliJ 
aa  of  much  n\nc:  Soxpidon  vtm  «xcit«d,  e»pecmU<r  b^  tbo  xjoailA  tern 
which  thfi  ulTiT  proceeded,  and  it  wait  decljii«<d.  The  residue  waaemoioMl 
and  foand  to  conlnin  £iW  worth  of  i^M" 

Dr.  Percy  (loe«  not  seem  to  imsffinc  tltat  many  imptoveisenta  eith<T  In  tb« 
evoiioniy  of  the  pftetu,  or  in  the  ptiriflcntion  of  tht  copper,  haw  takn  |ilMt 
during  the  last  fow  yearn.  Knnicnruit  patvotn  hare  lieen  rcfiatemi,  6ui 
time  to  Umf,  for  effecting  not  onhr  a  gnat  saving  in  fnel,  but  alao  alxWr 
reduction  of  the  metal,  and  yet  neatly  all  the  copper  worlu  ha^v  gfiK  WIc 
upon  the  old  fiy>it<.in,  the  Niivinjt  of  lime  and  fuel  not  appcuiO)}  to  ooinpcaav 
for  the  inferiority  of  the  copijcr  prvduevd  too  rapidly.  A  sndt^r  of  crwl 
experienoe  han  nMund  Dr.  Perry  thu[  b<-t tor  copper  was  formerly  n.  ' 
whikt  vrna  temipd  Die  dry  roasting  than  that  maile  at  preaenl  by  tat  rvc.^-.. 
In  Ihe  fonner  ca>e  the  Tvgidu)  underwent  a  long  coune  of  trealment  41  * 
niodeiale  boat,  in  which  the  rolatile  metals  were  elirainau<<l  ;  in  ihelaUM 
tli«  rcguliia  in  cuo  down  at  oiicc,  and  kept  liquid  until  all  llie  Bolptuiti* 
Mpulled. 

U  ia  to  be  re^tted  tJiat  our  fpacw  will  not  admit  of  even  a  ha«ty  glNW 
at  the  metaUitrgy  of  zinc,  which  ronc1iid«  the  volume  before  ii«,  a  Tolnnf 
ahonndiiig  in  fiictJi  of  the  ^atofit  imporliinoe,  not  only  to  the  pta^Jj' 
•inHtor  lint  to  Ihu  jxilitind  r-connmi^t  luid  the  philoeopher.  The 
locouctii  of  the  quantity  of  ccml  annnntly  oonsiiuwd  in  ii;etaUui|pc  < 
the  Lmporta  aud  expoi-fat  of  metala  in  their  rwugh  m  well  as  their  inannhct 
onodition,  the  Bnieltin;;  of  other  eountriea  compoird  with  onr  owii.  < 
fiul  to  intereat  all  those  who  hare  the  advancement  and  protiturily  of  IhotJ 
kingiionu  at  hvurt.  The  plntea  with  which  ihi^  worlc  abouuds  are  no  ordiaii; 
iUustratiuus,  apt  to  mislcnd  the  norioe  in  metailur([y,  but  tnte  and  ooncrt 
alcetchm,  acvnnlJtig  to  exact  acal«,  every  liiie  and  altttudo  btiing  afceanl^f 
delineated.  We  mu*t  c()n{{Tatulat«  the  scientific  world  tipon  the  addicka  cf 
a  book  bo  its  libmry  eo  full  of  uaeftd  ioformation,  and  we  most  aldo  eoagnU*' 
Ittc  Dr.  Fcrcf  upoD  tb«  suco««  which  hu  atuoded  his  hibours. 
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BRITISH  rOISONOUS  PLANTS. 

^.CimtATXD   IT  J.    K.   80W8UBV,   DRSCRtBttD    BT  C.   ASD  C.   P.  JOPKSOJI. 
(nBCONIt  SDlTIOy.)     JORlr  TaH   TOOItST. 

UIK  first  clwiitcr  of  tins  work,  alllion^h  il  only  conKiins  foDt  pagv, 
U  iWiitt'tll/ itn  m<>!>l  intrrfMlin}!  xnd  pnpulnrly  uWiil  portion.     It 
al&  uf  the  nature  of  ixnnmous  plants  in  f^cnnal,  an<i  ci>ntKuis  simple 
lid  practical  directions  fur  pruwilure  in  enwu  of  i>oboniiig  before  the 
Arrival  of  th«  cjuAlifted  prACtitlonor. 

Vat  be  it  from  our  purpose  to  terrify  anxions  parents  hy  rectliag  any  of 

lie  numerous  citse«  of  a(-<-i<l(Mital  pnittoning  In  ruses  whtre  persons  hare 

1»ki-n  of  eotninon  ptunts  ;  hat  we  tliink  they  would  be  somewhat  sur- 

1.  in  sliHCLiig  bvt-r  ikv  Hit,  to  liDi!  aTuoii)(t>t  tlieiii  many  that  arc  eon- 

Merv-i  perfevtly  liarrii tcsm,  and  w«uld  keep  a  iratdirul  vyt  upon  their 

iDTNCUiai'l*  and  children. 

The  litlJe  work  "  ow«  its  existence,"  we  are  tolJ,  to  a  case  of  accidentnl 

TMUoning  by  a  plant  belongint;  to  the  Wllercup  (crowfoot)  tribe.     The 

Kammun  elder  has  caused  dcntti.    The   foxglove  "is  one   of   the   mast 

^^■W4>rful  of  our  indigenous  poiaonoua  herbs;"  and  (start  not,  youthful 

miler:)  instances  of  |>i>i«o»iug  l»y  wrrvt,  or  " groenaauce,"  hav«j  fftntraHjf 

Kcurred  i^ilh  children  who  had  eaten  it  in  cotisiderahle  ijuanCity. 

The  acid  flavour  of  this  herb,  which  is  "  in  the  inontli "  of  every  child, 
it  due  to  llie  presence  of  one  of  the  :no6t  dangerous  of  TfgctaWc  poisons, 
nsmely,  oxalic  acid— "Inch  it  coutuinti  in  the  furni  of  binox&lalO  of 
potdth  ;  and  it  will  bo  new  to  many  of  our  readers  that,  "  It  >■  the  above 
aicntioued  rentable  salt,  «,.btained  from  coiomou  sorrel,  that  is  nnw  »n 
geoerally  ni?t  with  In  the  lihcips  of  tliv  drucrjjists  under  the  false  name  of 
'eAmlinl  salt  of  leingn,'  for  removing  ink  and  other  stains ;  a  very  small 
quantity  of  which  acta  as  a  powerful  irritant  poison.  In  one  instance  on 
ird,  a  nnartcr  of  an  ounce,  administcTed  by  mistake,  occauoned  the 
ith  of  a  Indy  within  ei;{lit  minutes." 

The  wh'de  book  is  lull  of  iiiterestinii  descriptions  of  poisonous  plnnt», 
nd  we  caitnot  do  belter  than  to  extract  a  short  one,  as  charficteristic  of 
unlenls  of  the  volume  >- 

'Co>i)io?<     Mn-fK-nonD  :     W'cii.f'»     B*?ik     {Aiyinitum    NnftrHtu). — 

•     •     "     Kvrry  part  nf  this  plant  is  a  powerful  poii^on,  and  its  actiua 

oft«n  too  rapid  to  admit  of  the  effectual  administration  of  mnediea. 

'Vht  yonnx  leaves  have  been  mistiikcu   for  parsley;   the  root  on  several 

^vaMona  for  liurdc-radish.     The  flavour  of  them  both  is  totally  unlike 

Klial  iff   the  vc^^etAbkn  fur  which  tlicy  have  been  snbstituted,  but  this 

Icbcniostancc  \i  either  not  attended  to  ml  the  time  or  regarded  eh  too  trivial 

to  excite  mere  than  a  pauing  remark.     The  ront  of  the  tnonkshoud  has  an 

nrthy  sm*-ll,  and   is  bitter  to  the  Uute.  without  any  very  remarkable 

|>ungency  at  first,  but  imuu  producn  a  ulixht  titifflin^  and  a  burning  sen- 

talion,  altvudtd  with  a  kind  of  uuuihiiesa  and  ciniLraction  of  the  skin,  of 

I  llie  tnnfptf,  and  roof  of  Ihc  mouth, — the  prickiuK  or  tingling  noon  extends 

f'Crrr  the  lioJ,v  and  a  feeling  of  conatriitiiin  about  tlie  throat,  occasionally 

■Diitunlin!;  almost  tostTanclinK,  induces  the  patient  tu  fre<\ue'CitlY  ^aM^\^ 

with  the  ham}.    "Vhe  aymptataa  may  vary  according  to  »^  (MnHWWiV 
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ond  otiicr  elreataMnncM :  liut  lieailiuilie,  Mofiued  riaicm,  rretkaBnoB,  i 
vul&ive  rIeiK-hiiig  of  the  hnii>l»  atiil  jaw,  roraiting  itn<l  tlinrrtura,  ntlraJrl 
wilb  severe  |tsin  in  Uii^  Alxloinfn,  ure  the  most  promiovnt  attd  orJiur;. 
'l*b«  time  of  d«sth  varies  fntm  «i)«  to  eight  hours  sfbr  tli«  pouMn  lu*  Imts 
kWAllovrc<l,  am)  liopM  miky  bo  enti-rtninwl  of  th«  paticDl's  recovery  if  l&i 
fatnl  t^niiiuttion  does  not  ear^ae  witlitn  that  (wriou. 

"The  monksboMi  was  intnxliicrii  h^rr  a»  a  |;ard«n  oni«mait,  or, Bun 
prubttMy,  m  a  powerful  me<I)ciiial  nii^ent,  at  a  Tery  early  period,  ml 
oecapiBS  at  prMeol  a  place  in  our  *  Maurin  Mc>lica,'  or  cotalui^c  of  nimt» 
KaiietivD«(l  uy  autlionty.  It  ha»  no  other  cliiui  to  \x  coiutidrrrd  a*  om  rf 
tlie  will!  plituta  of  this  conntry  tlian  that  of  Iwirij^  iiicl  wilh  eiu«[^ 
iineultivat*-il  in  a  f«w  plncra  In  the  wratem  part  of  Knv'Innd.  In  f»- 
(jtiency  in  Ihe  (■Hnli^n,  anil  lli«  <*ar«lp>a  maniter  in  wliiclt  its  tirihlty  rn«tl 
are  often  dihtribuhnlt  hiivo  indncrd  us  to  plnnr  i^  tliuu^^h  vnir  an  intn- 
lopvr,  itl  the  lii-atl  of  our  lint  of  Itritiih  poiaunuus  plntito.  rtw  retnl 
ariMdent  it]  Scotland,  vrliL-re  llire^  pirri-uns  iliL-d  ici  conM>ijui;ii(.-i-  of  (lie  rvM 
uf  tilt!  iiitiiiki<hii(iii  bring  Imxi^ht  in  li_v  h  buy  from  the  k'>''>I(^"  "  Ii>ir«'- 
ru<1)nh,  nnd  amsl  hy  the  cook,  unmnviouHlv.  in  prriiarin^  6auc«  for  hnf, 
addfil  to  ninny  uthim  uf  .1  similar  kiii<l,  onght  tu  n-ndrr  i^wrdenm  canlioU 
in  planlin;;,  and  teaeli  them  to  avoid  nlaeing  this  and  other  puiueoa 
lirrlw  in  the  vicinity  of  lhii»»  Miiidoywl  for  cvliiiary  purpi>»«»  ;  anil  no 
less  so  in  ttiPir  diHnosnl  of  superfluDUa  roola  where  there  ia  a  poasibililjr  <( 
their  Itfii)];  found  hy  ii^'niirant  pi'i-ple  and  nii>iti>[in>|iriiUv'd. 

**The  edurflljon  of  the  ^rdenrr  himself,  nowpTcr,  U,  in  liM  vaaj 
Instnncvfs  inelTicivnt,  lus  v^en  when  well  acpininteil  with   the  nam**  ■ 

IiUntA  And  itii^  inelhodB  of  ncicoewfnl  rultivation,  he  is  often  altdgelkcf 
k-stitute  of  iufonnatiou  refcardiiig  their  properties  sod  \xav9    *  ■  " 

Mr.  Sowerhy's  ]>]jitef  htv  very  beautiful,  anJ  we  need  not  Irautole  l9 
My  that,  if  anything,  they  siirpa&B  the  text  in  excellence.  This  rditMO  */ 
the  worif  contains  four  additional  plates  and  descriptive  text  of  the  prindptl 
poiMnona  l-'unpi  of  Great  Britain. 

As  ti)  the  jitihliiiher'a  ■hare  lit  the  Work,  we  nIiuII  only  <my  it  I*  » Ixuk 
after  Mr.  Vnn  Vouist'ii  own  pnttern  ;  nnil  the  beaatiful  cvlourcd  iUui- 
trstions  render  it  very  suitable  for  the  drawing- room  tablt. 


A  Manual  ofStrudvTal  Botany.    By  M.  C  Cooke.     IlHRlwicie. 

MR.  C-OOKK  has  cotnpremcd  into  the  nrnallent  pooaihle   spm-i',  aimI 
liiihliihcr  Ivw  pfiNlui-i-d,  at  the  lowc.it  eiHt,  nil  ihe  inromi&tinn  it>ncnaiff 
ti>  enable  a  tencher  to  instruct  »  cLuw  in  the  principlea  of  bolaiucU  ^cieact^ 

An  excoUeiit  featuni  in  the  littl«  manual  is,  the  cspbustion  wlucb  team- 
poniea  every  lecbiiical  tcnn  ;  and  «speeisUy  iii  the  rue  of  the  she 
■ubstoncM,  whii-h  ore  rery  dmrly  explained  ;  M,  for  example : — 

P.  **  Pbosponu  (ITiiw,  (p-,  li«ht :  phcro,  to  brin(fl  la  not  found  put*  in  1 
it  U  cxtremdy  inflnmiiiAbh;,  aiid  emitri.  hv  alow  eontlnHLton,  a  fiunt 
visible  in  the  dark.     It   is  fi'nnd  in  inmiliniiitMin  wilh  th<Ku>  mnipautnth 
plants   whieh   ixintain   nittvit^-n.      Piirinj^  decompo«tion,   phoFphrtnia  W 
sulphur  mtf-'r  into  conibinnlion  with   hvdn>Kwti.  b:ki  fimn  phwphnretled  uxi 
nilpburetted  hydro^i ;  with  metallic  bHAM  phuflpbomi  fonna  {^Ksplata.* 

Why  ihe  lenus  kalium,  natrinm,  ferram,  and  ciipnmi,  are  not  fpvtn  to  «• 
plunAtion  of  the  lyniho!  ical  lctt«m  attocbed  to  the  nwjx'ctirv  inetaln  we  iki  tu^ 
itOffenCuMl  i  and  w«  doubt  whethtc  it  would  not  \i&ve  been  poaiiblc  to  fiad  ^ 
eqa&U;  wxutiAm  Ir^i^^Vtob  tot  x\:k  w<st^\»wBnh  Una  lltf 
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'  fprrn,  but  which  WFishiill  m>t  repeat.     The  iroadi-fibt,  Aii>  in  uiiuIht,  nra 
Mill  wll  cjuhhIoI,  MtuI  will  nu  dimbt  Im  uw^ful  tt>  tiwfilien  in  Ui«  pre- 
ttnn  of  HLi^fmnw  wi(]   hliick-liiMrcI  skotctiM.     Inrked,  the  book  U  oiw 
\titv  cfawtpest  sbiUinjj-worUu  Ibat  wu  biive  luvt  witli,  uul  dumrres  a  Lu][b 


PHuo/  o/"  Ihitiih  and  Fvraffn  PUtntg.    By  L.  U.  GtilXDOX.     Pamplin. 

iUIS  little  vnik,  which  in  a  voctibulary  of  Uie  HcientiRR  antl  fiuiiiliar 

name*  of  almoot  every  knoifti  (lUnt,  including  those  "  MtbrQtcd  in 

tlure,  mvtlioliKiy,  and  liul v  writ,"  juat  rexclied  im  in  tini«  to  test  it» 

',  inoniuucb  oh  net  wrre  dntinniH  nf  axccrtiURiiif;  the  namvs  of  &oinfi 

exotic  plsntif,  of  wbivh  the  seeds  are  iuipurt«d  iiilo  this  couutry  fur 

Inetrial  parpoaes. 

found  it  exceedingly  valnahle  for  oar  purpose,  and,  having  expe- 
ita  advAntageA,  we  cnn  anbesilatin^Iy  m^ommend  it  to  botanical 
it«  and  colluclota. 

TTu  Thr^koid  of  Chmhtry.    By  C.  IT.  HeiTOif,  F.C^. 
Cbapiiiaa  &  Uall. 
L  X  excellent  handbook   for  bcKinn«nt   whouc  tireiimstancw  will  not 
\.    admit  of  their  incnrruig  much  expeiue  iti  enteriiicr  npon  tlie  study 
eheniiiitry. 

The  drAriitEonitof  the  elementary  t«rma  are  clear  and  good,  and  the 
ottntions  useful  in  aiding  the  »tudeDt  to  perform  lite  necc«aary  expe* 
DientB. 

There  is,  however^  an  aljeencfi  of  information  aa  to  llvp  promses  hy 
hieh  metals  are  obtained  from  the  ores— a  vant  which  niii^lit  hnve  been 
\^\\tA  in  wme  inittances  \>y  th«  addition  of  a  few  lines.  .^Ir.  lleaton 
A  dcTiated  from  the  uaiiiil  iimJo  nf  clawifyini;  tlir  tiietuU ;  and  his 
(■ration  nppeam  to  uh  to  he  anj  tiling  hut  an  improvement. 
The  book  is  an  excellent  on«  for  teachers  employed  in  the  UietrucUon  of 
claiB. 

Emoifary  Trmii^  on  Phi/siff— E rj'aimrntn>  and  ApfJifrl.  By  ProfosEOr 
JL  QufW-  Tniu^btM  and  Edited  rn.<iu  the  ^'Ultlt  Edition.  By  E. 
Atxikmjk,  Ph.D..  F.C.S. 

DITR  space  will  only  tMlinit  of  inir  itoticini;  the  first  part  of  Lhu  exoelleot 
■*t,Tb,  It  ti  Tory  eli^rly  written,  and  fn-tly  illaitnil<'H  wiUi  wootlcutd. 
detiiiitions  arc  in  nearly  all  uutoneo  rcr>- dmr  and  »iuiple,  but  some 
jectiuno  inay  be  iniule  tu  th«  "gvnwral  notion "  of  "iimLtcr,"  gi*t'D  In 
n^iBpb  two,  «  beiuK  "tJiat  which  po«e«Mc«  thi>  pr(iiK>rtit«  whone  exlst- 
n  rvvealed  to  as  by  our  seann,"  becauso  this  notion  would  include  llw 
of  natun-,  vu.,  brat.  I'leclridty.  ^.,  whiL'h.  aii  well  M  matter,  "paowxa 
Dp«irti«i  whone  cxist/'nce  arc  r(>TealAd  to  ua  by  our  senacB.' 
The  iiuiani-es  lutcil  n»  Uliulr^tioua  ore  :l1ao,  in  nntrly  all  cftMM.  very  ^oodj 
L  in  pnni;;rap)i  tJiirly.five^  where  k  ^  biimatne  "  in  ii]Mik«o  of  as  "  a  auiaJl 
M,  OKviiig  with  greatrelocity."amoncgrrectillustnlion  tuigblfaavo  bevn 
iployed. 
The  ri^^pii^  in  it  an>  t>f  a  aopcrioT  kind,  and  Uu  i[>nn>tini{^  Nvt^  '^cukr^ 
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Elementi  o/ Nattiral  Philoiaphy.    2iid  Edition.    By  Jabex  Hogq.   IBohn'i 
Scientific  Library. 

TO  thow  who  are  not  initiated  into  the  mysteries  of  phymcal  tdtDtt, 
and  therefore  require  a  book  written  in  the  Bimplest  possible  rtfk, 
this  volume  will  prove  acceptable.  It  contains  a  rery  laige  nniiiber  of 
importint  phyBioal  facts,  stated  in  the  most  mmple  and  popular  lai^oigc, 
and  illustrated  by  a  considerable  nnmber  of  woodcuts. 

The  information  given  in  it  is  of  a  very  reliable  character,  and  in 
nearly  all  cases  it  is  up  to  the  preaent  state  of  knowledge  in  the  pl^ 
ticulsr  point  under  consideration ;  but  in  one  inatanee,  at  page  386,  the 
old  method  of  obtaining  oxygen,  by  heating  black  oxide  of  manganeM 
red  hot,  is  still  given,  although  the  much  more  eonvenient  and  tasj 
method  of  obtaining  it,  from  a  mixtnie  of  chlorate  of  potash  and  mu- 
ganeae  merely  by  the  heat  of  a  spirit-lamp,  has  long  superseded  it.  Soot 
qualification  is  also  desirable  to  be  made  to  the  statement  at  page  9^  that 
"  no  direct  pressare  will  break  glua,  if  it  be  supported  trom  behind."  Tlw 
volume  is  particularly  suitable  for  those  who  desire  popular  instructioD  ia 
physics. 
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QUARTERLY  RETROSPECT. 


«/  the  Sun. 


ASTRONOMY. 


{•aratiMi  Iitui  1>rfn  i>raj<cl«d  l>y 
r.  Dp  In  Ruf,  ^y   which   it  is  iitlvn<iiKl   lo  o1)l«iti  picturvt  of  Iho  e\in, 

order  lo  examine  whether  its  dhc  be  n-ally  circular,  and  mci-c  eeprL'inlly 
dcUrininc  vrli«tltL'r  it  U  tinlltati  nt  the  \K\ts.  Tlie  AKtruiioiner  Ro,v»J, 
werer,  consiiJprB  this  qnpstion  to  lie  nttletl,  and  is  of  opinion  that  tlie 
opaeed  inntrument  would  not  aid  any  InformiLtlon  to  oar  kn^M-LnI[;c 
.  the  siikJM't.  The  enormous  tnnas  of  iufwuies  of  the  toUr  diaiacter 
tttriti  at  OrtvRwich,  an<l  other  nl>Kervati<^ris,  wouli!,  lie  liuli)*,  lie  inore  ft 
i  of  the  truMn-orthinefa  of  the  iiiHtraTnent  latlior  thnn  the  reverse.  In 
n,  from  twenty-five  years*  oWrvMrons  oi  Grirnwich  of  tlie  horizonliil 
tl  verti<?al  dinmctors  of  the  sun  (where  2.-IR7  measiirenipnlB  wett  maile 

the  foTmer  and  2,Rlhl  of  the  lutl^r),  il  hii«  tieen  found  that  tlie  hori- 
ttUl  CKWi'dit  the  vertical  diameter  hy  only  one-tenth  of  n  oecoiid  of  arc— 
quantity  nlinost  im percept! hi c. 

Mufivg  Ifdmla.  —The  evidcnee  in  fsvowr  of  chants  of  foi-m,  nxuX 
iriahility  in  the  licht  of  nehnlie,  hns  hitherto  leen  rrgnrdcd  uith  eon- 
Itfmhle  fUNpicion  hy  a^^^flnomers,  That  a  single  star  filionld  fluetnate  in 
ightneia  pre«fnta  sufficient  dilficuttii-s  in  the  w«y  of  expfanalion — that 
VKhole  swarm  of  ttKr«  onuM  W  exlingniahed  atone  and  the  name  lime, 
id  not  only  it.  but  a  distinct  otur  in  its  ncigUhotirhood  —  piT>M.iitt 
jtriaele^  which  ore  ftlmo^t    [nsurmonntaMe   in   the  actual   state  of  onr 

owlc'lg^.  The  fi'w  ticliiil.-p  which  Sir  W.and  Sir  J.  Herwhel  foun'l  to  bo 
ioinft  whilfcf  f  n^sRed  in  ttwir  mi-Teys  of  llie  heavens  were  very  naturally 
trihuted  1«  wronft  entries,  or  to  the  orijjinnl  hody  having  heen  A  comot, 
<th  of  which  mlslnlce*  might  hare  nuily  occurred.  Eren  Sir  W. 
'ercliei's  aswrtion  Ihat  lie  bad  artuaffy  perceived  rhanges  in  the  nehula  of 
rfnn  Ktwrrn  ITRO  and  1811  (»hMi  was,  as  Arapo  obBerTen,  oewV /tm 

nature  mr  h  /.il),  and  nhpn  he  in&dr  u»!  of  Uio  same  tdeieu|)e  on 

th  orrn-iniio,  wn*  IfHilcrd  i;j>«n  wilh  i!onht  hy  his  illnslriona  aon, 
thouch  it  I'lis  \tvi-n  verifiid  of  late  icar*  I-y  M.  Otto  Siruye.  At 
rtwfiil  t'lirecin  be  no  rirrthcr  donht  concerning  ilie  tctnsl  ittiappiarsnco 
'a   nol'uln.     The   o'jrct   In   qurstiou   was  liltiated   nt   R-A,  4h.  I.lm, 

P.P.  70'' fift,  and  was  tllfiwiriTod  hy  Mr.  Hind  in  1851.  Il  wr»  attain 
idepmdentty   founil  by    M.  Clueomae  fn  t0ft4,  and  oWtttA  \>^  Vt. 
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D'Arnvt  Tutir  lirnra  ill  lilAA  auU  UlAlt.  Witli  atelcsco|wuf  four  audi-bilT 
incli  ftiwrttirr.  In;  JuscriWii  it  u  "  rtry  brinlil.''  The  wriler  or  lliis  WA 
■tuiiiMnI  u|Ht»  it  In  the  autumn  of  lUT/A,  uliilst  »riirrlung  fur  D«  \\af^ 
cornet,  and  not  liniling  it  iu  any  vuIbIh^uv  of  uel>ul»,  o1iMirr«<)  it  u  Oml 
nhjtct  »f  Tk'hlch  h«  wm  id  Bnrtli,  as  It  Iwre  an  exact  raemltloucc  loi 
l*l<wn|ili>  fumrt.  tt  docs  not  iiyprar  to  liavv  Leiui  looked  for  until  thij 
Unt  fvw  wreVa,  nrlx'n  to  the  grt*t  ft^tonlidiment  of  astronomical  ol 
ll  wu  fuuud  ti>  have  *«m^€t*fy  JiMfprarvd, —  not  the  vliglitcst 
it  heiiif  vmbio  in  the  niwt  powrrful  IcItMuiira,  and  cTcn  •  Riar 
wu  ^tuatwi  Bear  it  hod  dwimlloi  fr»m  tliv  tvtilli  to  Uie  tui<4flk| 
■^litlMilli  Sudi  a  |th«nonwnoD  a»  this  coiii|>lctcly  altera  all  thr  fotiarr  1 
Mms  whI  ncflivcd  liypotbn«B  un  the  nature  vf  m-ljula^  and  irom  ikj 
nlUMs  STUmcc  on  vbicli  it  is  founded  pmrludu  all  chaoM  of  «npr  ial 
lh«  ol*crvatiun.  \VhilM  fullowing  tlos  Eulije«t,  tlie  attEntian  of  tiMl| 
utMtr««t«  furanbMl  Willi  fv^i  ltlt*c«pu  mi^t  lik^wiiw-  he  tuntrd  h 
MnArraMMtintNd  ttolmlw,  in  whtdi  diodes  ol  Itutre  luiv«  t>«cn 

TW  -  binlMUU"  ncvMbcl*  U^  He,  u  Mw  (1835)  of  1«(  cloM  (bi^ 
Mtete). 
«  «  ntrarbfl,  tU  U>l,  ^        of  lat  claa       . 

TW-««fTfiamtMUU."tIrtwlwJ,  II1..44,   .        of  lu  daa       p 
«^  th*  nMtton  :— 

tW  -U^te  K«4«l«rK««»tMl.Ul.SaAJ  104 at« oov Unl i 

^  ,  Hacscbri,  I,  Ci.  is  ocaml;  pan|<iUc 

»  ,  HtnrM.UllH.aUcJ'^nry  bv^StxT  VT 

W^  omI  -  WifclM*'  k^  Sir  J.  Il«nrM»  U  u  preaeot  ntrj  bbU. 

Aiat  JMjpa» <  /liimlw-  ^IM,  IMI.— TW  total  ec{i|M  wa« 

f^tnj  %iTmimMj  i*  tk  M«th  «l  Fnaev  sad  Ilalj,  aod  tb*  iMlfc  W 

AMiv  Wl  Ik*  4«teiM  MVMMa  In^  dK  yH  vnnt  to  hanl.    llr. 

lWI«mfk  wW  itwniJ  Av  yrti»l  fimm  at  >k«,  Matak  tkat  Vcsn  ••• 

w«Ms  (il  3^>lM.yk«.XhM  «^  aiiw  if  iIm  li^hlii  i^ii  iimll  U 

•amatol  tUt  Am*  «M«avi-cif««ltfrtrah  vf  f«l  Hckl  aoM  la  tU 

INA  Mil  tk»  MMk  «kick  ftmkmJUj  i^imk^U  te  i»*  ^»«|<  |i  Jiln    N. 

?«tit<l»  Ik*  oalma  ■■■»  al  At>  iii  y  w  wryfc«ta^d»  is  wiiwtiai 

(%hM»V  a^  hia  mil  rf  Ui  miMiM  nidb  Ifa  ^^  of  ail« 
0»  DMMkv  ttH^  h*  Uk  Allm\  MM^  •««  Ik  C«raiUM 

Um«rHliMM««v  IfliBl— i  IT  »■  U^m  Gmt^ 

hm  sak.««& 
»*rt.<**<.— ililtilliii      Jb^^^wa^^^Ae.**.    Thtn^ 

«■  vwM^^  MViv  IM  Swas  tme  «■  !(#iaajkis  SK^ 

lJtiiiiiiBii^3fc.TbM,; 


SCISNTiriC  SUUUAKT. 

.  S<rrlii  Bt  Rome  wv  ti/W  scrondis  wliidi  is  onaller  tlun  tint  ^ivm  by 

111*  tiil'ln  now  in  ov.    PrufcMcir  Seruhi   |>io|>(»ed  bi  Uk«  ■  frir  mora 

lua&ures  at  tliU  el«iiiefit,  but  Uii«,  he  wtys  m  vn-j-  difliralt  on  ii«c«unt  uf 

!m  IrmiiimtJim  of  Mercury's  HUc  whkli  m<ciub  to  b«  very  fKlnt  ul  lltn 

Mr.  lJ«x«»<len  at  Mnticlmtcr  iKilicrd  it&  tlinpo  wliui  toucliini;  tli« 

\t9  (it  tb«  »nu,  OS  Opciilnlly  no;  tliii{ici],  the  unall  ^nil  uf  tlic  r^  being 

t  the  *nir»  liiiiK.     The  cxcefaivff  Mnckneat  of  Uie  ]>Uiiet,iwci)tiii»iin*tl 

'Uh  Ibo  nuclei  of  llie  spots,  wus  rcry  n[>|Mirv»t. 

iV«r  <'<»My.->A  telwcopic  c>.>D)«1  wu  tictvcted  on  December  39tli,  IfWIp 
3  a.in^  at  CArabriil^re  in  tht*  UnitctI  Stalc«.  It  waa  indrpemlrniljr 
verril  ou  Jiintmry  8th,  llti;£.  \>y  M.  Winneckc  at  St.  Pclersliurftli. 
ira«fiiinl  vHira  first  Eern,  anil  liri^ame  much  fnintfr  luWiiiitTnlly.  H 
at  ilA  shortMC  dutiincr  frcitii  thr  sun  on  DrccinlN-r  (ilh,  bfin;;  IIi«d  «l 
Utile  li.-«B  Ihiin  (he  iiiraii  distance  of  tli^  eartii  rn>ni  liic  central 
imliuiry.  It  ■|ii>r»au'h«i]  within  l«n  dt^recii  of  lli«  |Hi|e  ntAr  on  Jimunry 
tth.  The  great  comet  of  July  of  last  yew  »■»  olwcrved  up  to  Janiinrjr 
£Uk  prvoieiit  year.  A»tronoiiters  DiDst  unit  fur  the  i>uhlicali<>n  "f  nil  tho 
^^fcatioDa,  bcforv  its  r«i  orbit  and  true  jK-rl'lic  time  mti  be  finally 
^^^■ed.  At  prrwnt  the  Utter  elcutL-nt  in  doubtful  —  one  cwlcuJAlnr 
(Sn^tinii)  making  its  time  of  revolution  round  the  Buo  -411)^  yoat>,  ubiUt 
anaihrr  (Capoo-i)  conclude*  it  to  be  1,7i>0  yesra. 

Matort. —  Within  the  present  year,  M.  Petit,  of  Toulouse,  has  cat- 
-eolatn)  the  height  of  iht-  f;ty^t  tnuteor  uf  Si-ptcinlwr  l.tdi,  IRfiO.  1lo 
.finds  its  height  to  have  l>een  :iJ2  kilomolri-s  (4ltMut  l'tt<  inilcn),  and  ila 
niocity  per  srrond  111  milra.  Tlint  which  waM  seen  and  fell  in  Franco, 
wi  L'ei«iiil>«-r  Jlth,  Ifttfl,  was  only  three  iitika  distant  at  the-  limi-  <if  Ihr 
nplcniim,  and  tbi  apjuircnt  velocity  was  ah<iut  llim-  niili-ii  prr  Kcmnd.  It 
w«  twelve  minutes  after  explonion  livfiirw  its  luminous  train  bad  dimp- 
and  ^^iolent  detonntiono  wete  bearil. 
HaPtm. — Tbe  ring  of  thb  pUuvt  disuppvari'd  duly  (as  far  aa  most 
(tenpe*  were  concerned),  at  tlicoalcoLited  time.  Fur  some  days  prrviutts 
^tldsdimppeaTwice,  the  thin  line  of  light  into  which  tlit  ring  had  nv 
alvvd  itself  was  conaidembly  broken,  as  if  rarious  irregulariltcji  exisUit 
tltisurfaev.  CvtpUin  Jiicob  on  Uecvmlwr -Uli,  IBlil,  witli  the  new  nlno 
hik  teleftcop«  conslructcd  for  him  by  Cooke,  detected  a  tliio  h  hl[i>  line  nf 
tht  crossing  a  dark  belt  eovsrini;  the  e'luatorial  regions  of  the  pinni-t. 
iawa*  independently  neen  a  few  evenings  later  by  Mr.  Buckingham, 
hI  oti  Mr.  Wray  pointing  his  telescope  at  the  planet  on  the  nmrniiiK  of 
kwwnlier  l^tb,  he  mub  as^>Ilil>bed  not  only  to  mw  th!*  (which  uppennt  to 
tlw  edgq  of  the  ring,)  but  also  the  continuation  of  this  line  uf  light 
naiiwUiiK  beyond  the  marRins  of  the  planet  ia  th«  dark  aky.  Tito  ap- 
inSDM  b  ^vcu  in  the  iiecouipaiiyiog  drawing. 

Ttie  thin  trace  of  %bt  across  the  planet  seemed  like  a  knife  tA%t:  and 
mi  hruken.  it  does  not  appear  that  this  phi-nomenon  wai  previously 
ilncned,  althuuj^h  looked  fur  by  the  Cambridge  and  I'ulkowa  i-efrartors 
inch  a[m-ture  at  tlie  diwappiiarAnoc  of  tlie  rinj;  in  lU4tl.  It  is  a 
proof  of  the  improvement  of  object-glasses  of  lelwco|>os — for 
w«  ore  wholly  isdebted  to  Engliith  loukcrB  — Meun.  Way  aud 
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d  indivUiUe  slomc  ;  but  thty  carry  the  mind  down  towonla  Iho 
Irifiiiitelr  small  ontil  it  in  lost  and  bewIUWed  in  figures  and  qttnnUtie* 
nverwheliiiin^  in  their  roinutenes*,  in  the  twin?  iimntier  that  n  eoiit^nipln' 
on  tif  ■j'ironomimi  inMunitud^s  Innscends  Immui  «im|>r*liien-*inn  in  their 
Dst  infinile  va«tn(>M.  The  it liutmtion  i«  derived  from  wiU-kuown 
I>«rtie4  of  the  ttietal  jrvld.  A  tbtvt  of  i^ld  Ic&f  in  it«  ordinary  fi^mi  hut 
ii<-1^  ii<:^s  "f  sbuut  the  v(V>tT>T«ih  of  an  inch,  niid  weighii  the  ,ytli  of  n 
III  irr  ^u  a  re  inch.  If  one  of  these  Ie«Tes  he  oftue»d  to  adhere  to  ft 
\i\m  (hy  hreathlnf;  on  the  latter,  and  jtlactng  it  on  the  gold),  and 
■^i.ut*  •olulion  of  cyanide  of  [lotsMituin  lie  npplied  at  tlte  eil^^  of  t1i« 
MU  pass  b»lwe«n  tho  gla^  niid  the  );ol<i,  and  the  latter  will  be 
ly  stretcbcd  oat,  and  Hosted  on  tira  saline  »olution.  Th«  tolrent 
nf  the  (.-yaiiidir  of  potowiuin  will  now  exert  themselvet;  I  he  gold 
^ndnally  dissolved  away,  becoming  thinner  and  thinner  antil  a 
ftlmost  any  dp«ired  H^ree  of  attenaation  is  left.  At  any  rnoment 
Olky  be  slopped  by  wa«liinj;  awaj  the  cyanide  hy  water;  if 
be  used,  and  finully  alt-ohu)  conuiiiiiiiK  a  minule  j^rtion  of 
thv  ;;<ihl  hlni  inny  be  obtaitii^,  ccinvu(ei.l  to  lhi>  glass  plute.  This 
(if  redudng  the  tbickuese  of  gold-leaf  we  owe  to  Faraday  ;  hy  its 
the  thicknn*  witt  hare  becDUie  reduced  to  about  one-twelfth  part 
It  WR8  originally,  weighing  (in  round  nninbera)  the  r^ptd  of 
to  the  square  inch,  and  hariTig  a  ihicknew  of  only  about  the 
ith  of  an  inch.  In  tliis  state  tlio  film  presents  none  of  the 
apjf  a  ranees  of  Iho  metal,  being  perfcvtiy  tnln^ps^«nt  and  re- 
a  dellentc  film  of  pale  fireen  varnish,  more  than  a  doisc  inetnllio 
i.  Chi>niiair>'  having  given  us  this  near  approximation  to  a 
Riathcnialiral  surface,  how  fur  cAn  it  bit  sti!i^ivided  inechanlrally?  By 
mbdividing  this  surface  after  the  manner  of  Noliert,  whose  teat  tines  are  well 
known  to  micmscopisls,  a  «nn!l  grain  of  gnld — a  fragment  scarcely  larger 
than  a  pin's  head — baa  thus  been  divided  into  three  billion,  eight  hundred 
and  forty  Ihoutand  million  aeinirate  pie«ee,each  one  of  which  is  capable  of 
brini;  dlstingaisbcd  under  the  microtcope  !  In  onin'  lu  enable  onr  readcra 
to  form  B<nne  faint  idea  of  llie  algnilicance  of  Biu-h  ovcrwhelininfr  figures 
aa  these,  we  may  stale  that  ttie  proportion  whii-h  each  Hi|uare  bean*  t«  the 
originii)  grain  of  gold  i*  alionl  tlie  6ame  that  A  tbiinbtc  docs  to  a  building 
fiTc  times  the  nxe  of  St.  Paul's. 

The  difficult  subject  of  chemical  nomenclature,  no  fonnidable  a 
•tunibling  blotk  in  the  path  of  ntudenta,  has  been  attacVed  by  Mr. 
J.  A.  R.  Newlanda,  who  proposea  the  adoption  of  a'eyatem  of  building 
np  the-  names  of  organic  bodies,  whereby  tho  exact  formula  of  any  sub- 
itanre  cAn  l>e  told  from  the  arran>:rment  and  ponition  of  the  totters 
and  syllalileK  of  Ihe  word.  The  reanlt  of  Mr.  Newland's  *iy*t<ni  is  that 
lIotTninnn's  celebrated  su1)«tance,  Metliylethylamylopbenytammonium, 
•ill  find  itself  tran^ormetl  into  BafftihhifiJtarvit»\hyintiani>mum  ;  no  pnwit 
tJTautnge  ae  far  as  length  or  pronounceability  is  concerned,  but  being 
ttvful,  inasmuch  aa  its  name  represents  tlio  mode  of  arrangement  of  ita 
drmentA,  an  well  as  Ita  formula  and  exact  oomposilion.  The  insupcriUfle 
dfajectioD  tf>  tbia  and  all  other  att«mpt4  to  remdel  chemical  noraenelatura 
'%  that  they  are  simply  incapable  of  being  introduced.    If  thtittiftW  'nwalA 
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i-uiiunt  t»  tlinw  auroy  tlirir  |tresctat  knowleiltrv  and  &o  to  tclioal  ^cala.) 
ruitcfttlraUHl  eaaenca  of  laii|niage  uiii;lit  be  uacful,  bot  ander  cxiitlflgi 
cumUancM  iu  [wrttal  adopilnn  wuuld  be  injurious  rathrr  thu  ' 

'H\m  pbvnonipua  of  pAo*/ikor*ifmee  are  ivvli  known  ta  ticeompuij> 
tlicuiivfll  cb«nf[«i(.  Tliciw  lift»«  teccnlty  \twa  Mtiili«>l  by  K«ichc»bxcb.«l[ 
»ho«r«  Utiit  |tbua[iliorf«ocncp,  nr  th?  c>ontinnnuB  noiKion  of  U^it  io  i 
DMi,  la  ft  iB«ch  inun  eomtnon  ovi-iirrt-iive  tliaii  U  i«  u^uall^- •niipuaedi 
b».  Thui  Uwn  U  phavphoreBcviK-c  duritij;  fcnnenUUiun  ar  pulnf» 
cryitellbntiM,  wmpotntion,  coudramion  of  VMpoun,  the  {mdudkni 
kmumI  mhI  Um  fsrion  uf  ic« ;  ft  roDiMmble  gluw  »  rcmitrkii)  «hrfl< 
j^Waiuc  |iile  in  at-U*itv,  «  bli>ck  of  ice  ocHlcr^iu);  fuiiitit,  or  a  sutoIJui 
MilptiaU  of  mxl»  in  thff  act  of  rryalalliritm,  ur  olxwrreJ  in  the  darV. 
btiiufta  U«ly  Itovir  t»  i)04  devoid  of  phi"i<bor««cen«  ;  in  ft  liraltbr  ilat*! 
twitft  ft  yvUvw  ttlow,  wlilUt  ill  111  bcttlth  the  wluur  of  Xhe  licbt  anonmi 
nUftb  tLa|[«.  To  itemrive  thne  pbrnomenft.  tlic  tye  ouglil  Io  bare  brat 
pwtinnjy  iwrfwrf  aoallrft  by  nvuiimni;  far  aoaie  honn  in  {wrfMi 
Mai^ft»4«vitttlMAftU  (graft  ftte  sol  niiialljr  imprtHlaiiftblr:  if,  Iu* 
MVn«i  perMtt*  «hI|«  ia  fwrfonniiuE  ibe  ex|xn-inipnt  tOf^Hbrr,  tlu 
»ht«f*  ^  *  oMtaia  aanbvr  wbo  air  Mw  to  jirivfiva  Uw 
Ifeaat  «f  ««mftihn  «lw  noMntev  tbc  it  rim ■  BaaeanMamt  mibl 
yww  «^  «r  tlw  fxuCMMv  «f  a  Mwfwveiai 
*  la  >j— J  tfaa  tfdyBc  Imcs^  aaJ  ban  aoC  hrgaOtm  the  i 
ivMik  Vm  atftlrMnti  avn  rtcan«d,  iHU  ha  fifpoaed  la 

M  ^raaa  aa&c-     tt  maal  eat,  b««»rfT.  he  i 
r«/Ukawatsaa|*  Ifcliifcyi  b  Mr  «f  tW ftnt  < 
MJ  fkj  III  im  </  tt»  day,  ftw*  hfa  iwiiulm  fa  tbift-«crak**KkM»i 

I7  ifial  fhlHiifWEftl  acanm  vitk  hm  rtwrical  opri-' 


1W  M«  dkal  HteK  tha  Anw^  at « 
-  ^iiy'*  i>iwiilliii>  «a  Mdaftl  isMi 
lyUii7iiiiiM*»bafco«»i  I  ilyJga 
IV?  ^  «•  ^XM  AhmI  ia  Vaby  ««ftBc  ia  tba  I 

irlteaftaKaM^X.' 
>  «tik*  ara  fttkain.  taMJfa.  i^ 


i  Ibaa  aaa  at  fine  taMgM> 
■^■■liiaafRpiil  aiibl 
nastbe  iMlanotewol 
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(Iml  BJlicic  ftciil,  prcciiHtatt^l  from  a  wiiter-fjiua,  produces  feniifnla- 

lon  In  uvclitrine  evlulioun,  pariicularly  after  Uiu  adUiUan  of  some  torUria 

ei>],  Anil  genentea  tlic  odour  of  t)«er  ymat,  afterwards  of  fniiu,  and 

finally  of  ellipr ;    in   very  iWatt  soluLionn,   Llie   odour  of  putrid  yeut 

|i|N-nrK.     Silicic  acid  doea  not  io«  Uiia  property  l>y  t>oiIiog  wiUi  water,  of 

ty  rc^HMited  eiuployin«nl  fur  fttrtucutinj;  uiid  Hubamjuant  waebiiig  with 

rotar. 

The  rery  rare  metal  mnadium  has  b<«n  found  lij  It,  Sainte-Claire 

rvIUe  (o  l>o  a  frngaent  coni>titupiit  of  clay.     In  .Mine  reaearchea  on  tii« 

ineral  Utuxtte,  be  found  tliat  tlin  colour  wiitcli  fraa  Uiotiglit  to  Iw  due 

the  pnitrtuv  of  chromium  was,  in  rvnlity,  owing  to  vanadium.    Thii 

it  to  a  spM-ial   aenrch  for  Uiia  rare  eleimnt,  wlien  it  ww  fuund  to  t>«  a 

><iucnt  convtiluvut  of  clay.     It  lina  i>inv«  Iwcii  fuuiid  in  clays  from  ilia 

rU,'lilH>ur^oud  of  Paris,  from  GentUly,  and  tlie  rvfractory  cUy  of  Fatxet* 

-Eaux.     It  Mwma,  tlterefore,   Ut   he   well  ft>tabli*licd   Ihnt   Tanndiutii 

lay  be  found  in  moat  clays.     Captain  Caron  haa  likcwiite  found  it  in  tli« 

liirrald,  in  atrveral   iiatunvi    aluniinatca,  aud  iu  a  rcry  abundant  iron  ors 

tinnd  in  llic  dcpnrtmpnL  of  Cb«r. 

Tht  uiiivcisality  of  ttie  prcHnoe  of  arjenic  is  receinn;  atroni^r  con- 

firniaUon  «vvry  day.     C.  L.  BIoxhui,  ttw  discoverer  of  ]>vrliHps  tbo  moot 

delicate  teat  for  tliia  cVinenI,  liaa  Ut«ly  tn>itilutcd  a  long  Heriee  of  exjii-ri- 

mvnts,  in  order  to  ohtAin  aulphuric  acid  frH  from  arsenic.    Starling  with 

tb«  atud  of  comrnerct^,  which  alvraya  contains  arsenic,  he  ftucc-sslvely  tried 

liatilUUvu  wilii  cbluride  of  HHlium,  paaaiiiK  hydrocUloriv  acid  Kim  Uiruugli 

He  IttiliDg  acid,  eleclrolyfeis,  fmcti'>nal  distillation,  nnd  distillation  with 

Kydlxiutt  af;enla.     None  »f  Oiese  plans,  however,  would  remove  the  add. 

Ill  tlien  altcmpled  to  prepare  the  acid   direct  from  sulphurous  noid  by 

tiDg  a  ntixlur«  itf  it  and  air  orer  plnliuiiii^d  puniico  stone,  but  tliia 

n»ldi-<)   nnenio.     Nitric  oxvlc  was  U>ra   uirtl   to  oxidiw  Uie  iul|<burou9 

L'id,  but   lirn*  arwuic  was  obLaineil  from  tiolli  fpiBra.      Laatl.V,  tie  usini 

tanjfully  purified  suljiliilD  of  soda,  «a  a  source  of  aulpburous  acid,  and  n 

iiisture  uf  sulphiile  of  iron,  nitiiv  acid,  and  sulphuric  aciil  aa  a  source 

'Uie  nitric  oxide.     WWn  these  gases  were  prcpand  at  low  t«m[ieratureri^ 

rcMillinif  aulphttric  acid  was  at  leni^tJt  fouud  to  be  free  from  arM>nic. 

It  luay  if  of  inlerint  La  know   that,  ainoDgal  other  bodi«a  cuntaiuiug 

lie.  coiniuon  sail  is  iiielnded. 

,VtV('-ii<Jui,  till-  uiPtallic  Idisis  of  rocli  cryvtal,  baa  b««n  ohtainrt),  in  a  tuaed 

[■tatf,  hy  il.  SAinloCliiirvi  DevilU-,  and  also  by  Cnptaiti  Carun,     It  mdla 

about  the  fusini;  juiiiit  of  inm,  aud  enti  tw  got  iu  Uie  furui  of  ban  atid 

[tobnlea.      A  full  ncconnt  al  ll)e  physical   pm[>ertic9  of  thia  subsbuice 

roald  b«  very  intcrrsting.     At  present,  however,  uo  full  particulara  have 

beett  iiiaile  known. 

The  intvitiiily  and  |K'r»i»t^ice  of  odour  of  aoma  organo-nietallic  hodlt* 
an»  rvmarkabla.  Oae  of  the  moat  btriUug  illu*tratimu  which  we  liave 
Vnt  met  with  1h  afforded  by  a  tKvr  body,  teiimriunt-oKlAjrli  recently  dia- 
by  Dr.  Max  Jlt'errn.  If  a  Bmall  quantity  of  tlii.t  siil>atanae  Ja 
■a  ■■■  get  on  to  the  liu^er,  it  soon  conimiiiticatcit  a  anicll  (u  the  uliulo 

[l  .  in  a  f*>w  day*  i<  |>ere»plibie  in  the  breath.     Tbcsleuvh  is  m 

iiti^,  UiaL  tbe  unfoitunato  cheniiat  iaaiiut  out  from  auucly  for  several 

lUlK. 


SSfi  TOPDLAB   BCIBKCE    RETIEW. 

H.  APftlBD  CuEMtsTRv. — W«  haT«  atladrd  a\tovt  tn  'ht 
uni*«r»nl  dWrihuUon  of  nnwiiig.  A  rfin«rksM«  itutance 
tbii  element,  in  comparatively  lanie  qnantitic«,  id  a  ilri:  ^ 
rccfntly  bet'ii  puliliahcd.  In  tlie  village  of  I)oo-C)i«tcr  (ancwatL.r  I'bi 
Uiere  U  a  wann  spring,  which  contains  alkaline  anentMec  to  the  < 
extent  (if  four  grains  to  tlic  gallon.  The  t«inperalur«  ot  the  tprh^ ! 
40'' C.  It  is  cle»r,  and  Hm  no  iinplpaunt  (Jixtr;  tlie  villogct*  dtiok ' 
afler  letting  It  cuol.  The  vrater  flows  from  a  basin  abmit  tvo  yuia  I 
diameter.  It  is  cjuiinoi]  hy  alouca,  and  there  an  old  tortoiip  ha>  bUiM  «p 
liifl  ahoHr,  wlirr*^  he  has  lived  from  time  immemorial,  and  ia  looked  afta 
li;  the  inhabitants  as  the  gonlus  of  the  plnr«.  The  uveHlumn^of  iIm 
tiaain  form  a  atream  which,  in  the  absence  of  a  dcAnitc  bsd,  s[ff«adf  «a 
all  aidn,  fonning  a  manh  of  cc mid er able  extent,  »>vrr«<1  wUti  raiha^ 
Indian  gnua,  and  other  plants  peculiar  to  thU  kind  of  earth, 
inliabitantj  make  use  of  the  stream  for  uaAhinit  their  linen  and 
vrool,  and  aloo;  tbfl  coarse  of  it  tlivir  flocks  of  all  kiudt  drink  halik 
It  is  aappoaed  that  this  aprin^^  is  the  Hame  ns  that  iui!nliun«<l  by 
his  "Commentarica"  aa  having  Kiirh  a  terrible  eff^t  on  tiu 
of  tile  Curio.  M.  Guyon,  the  chemist,  who  fnniisliefl  Iha  analjsi 
of  (he  water,  think*  that  the  aprin^  wan  fonnvily  more  charged  wM 
arwiiic  than  it  i«at  pr«seiil.  It  wtHild  (>«  inten^ting  for  physiolafiObl^ 
study  the  influence  which  thie  water  exercitea  on  men  and  cattle, 
reference  to  the  recently  raised  qucatlona  nn  the  economio  acUoo  i 
arwnions  acid. 

The  manufacture  of  saltpetre  is  bcini;  carried  on  to  «nma  com 
extent  In  Anierfra,  and  u«tl*e  cliemical  talent  ia  bein^  stniined  to 
utmost  to  prwluce  it  in  quantiliee  sufBdent  to  render  the  Oownmni' 
independent  of  foreign  supplies.  It  is  now  bein^  made  in  tbeStataeef 
Tennessee,  Atabama,  Keitliicky,  and  ArkaiLsaa,  from  nitrons  diywlli 
collected  in  cavf!.  Tike  crude  material  of  which  it  is  made*  Is  a  grasff 
tough,  yelluw  clay,  bavini;  a  uline  tatte.  The  caves  in  which  it  ia  fuuid 
are  very  im-guUr;  the  beat  deposits  beiug  found  in  narmw  crevlcea 
dry  localities  amon^t  tlie  rocks,  where  tltere  an  strong  current*  of 
It  requires  eonsiderabtc  experience  to  «clect  the  made  material.  Thersi 
one  ntablishmcnt  near  Balcsville,  Arkansas,  in  which  l,0OU  lbs.  of  eallpti 
are  produced  daily.  Jl  is  not  genrmlly  known  that,  duriufr  the  prevloa'' 
war  wItJl  England,  saltpetre  was  manufactured  in  cunsiderabU  i|uaiiUtia 
at  the  Mfimmoth  Cave  in  Kentucky. 

A  curious  calculation,  of  e*i>«cial  interest  to  mnkcit,  ha*  been  made 
B  oonUnentnt  chemist.  It  is  considered,  by  the  raobt  reliable  Kuthc 
that  the  tobacco  crop  of  the  whnle  worid  amounu  to  2*V)  milUoits  of  kilo^ 
grammes  per  annum  ;  taking  the  plant  to  eonUuD  an  avLTSge  ot  fin  jn 
ceiiL  ntcotior,  tlmt  would  give  12|  millions  of  kilngramroes  of  ttits  paia* 
produced  annually.  The  MperiAc  gravity  of  nicotine  }ma^  a  trifle  gnater 
than  ttiat  of  wat«r,  Ibis  (|nanlily  would  fill  IfiO.OOO  baiTcl*.  and  n«iiM 
give  2«1  grains  to  every  ninn,  wo«nn».  and  cliild  on  the  gh>bi>.  As  a  fc^ 
drops  will  prvduce  denth.  It  is  jimbnlily  much  within  the  niarfc 
that  the  nicotine  from  one  year's  crop  of  tobooco  would 
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;  MHkture  on  U>«  fno«  uf  l]ii'  ^IqW,  if  iln  proportion  were  ailiiiiuitlcreal 
|[otie  door. 

rh«  rviHT*!  of  tl)«  pftper  duly  luu  causMl  a  viut  uuuib«r  of  lik«'l>  ami 

eoly  uatvriftls  to  be  employed  iu  the  m&tiufacture  uf  Uila  iieccesary 

sivilized  life.    Tliit  curloiu  mineral,  KslmtUK,  llic  long  miO  flexible  (l&x- 

tfilirrs  »f  wliit.-lt  UB«d  formerly  to  be  woven  ioUi  inconilniiitiblc  cloth,  is 

most  recent  ingredient  ui«J   in   pApcr  mukiug.     Mr.  AinJesluys,  tlir 

[trtctur  of  coMsiileraltlv  depotut*  of  asliestos  nuir  DuUiniure,  li»«  intro- 

»il  aibvstoa  pA|i«r  iti  Aiiitma  with  some  fluccea*.     I-'rom  a  specimen 

UB,  it  wuulil  sMmi  well  adapted  for  cuane   purpOMs,  otvitig  to  in 

^iow  prii-e,  liut  it  is  ^omeivlint  fttaliltf,  Allliougli  not  more  so  than  the 

acrkindiof  atrnw  paper.    TIk-  luiaeral  Is  prt-^nt  Iu  t]t«  extent  of 

not  thirty  |>«r  ivi>t.,iuii]  cuiiiiiiuni4.-iitKii  to  the  paper  m  not  unpli^asant  »atiii- 

rct.     It  t>urns  nilh  it  Hiimv,  li.'nriny  a  whitu  inicuiukuKlibli*  residue, 

witli  careful  inaaaeement  retains  the  forui  of  the  ori};tRal   she^t. 

eters  irrtUeu  un  the  paper  wilh  ordinary  liluvk  ink  ui%  ulill  legible 

KT  ttiimiiix.     Owing  to  the  friability  wliidi  the  pruifiH-c  of  this  uiiiieml 

iiuiirjUrA  ta  jtaper,  it   would  nnt  pnibatiLy  be  a  usefnl  incivdient 

,Uy  except  low-pHcrd  common  piiprr,  although   it  i.s  not  Lmpowihlri 

peculiar  properly  of  refuting  lieat  migkl  lie  of  use  uitder  aouie 

lance*. 

powerful  antiseptic  properlies  of  varbolio  aeiii  have  lun^  heeii 
rn,  but  its  extendid  uk  luu  l>ecu  d<-Iayed  owiu^  to  the  diOituliy 
iced  in  oblaining  it  in  considentlde  (pmnlilieH.  It  \a  cow,  IiowctiTi 
:  to  th«  labours  of  Dr.  F.  Or«L-(t  CaUert  and  utliers,  to  be  obtained  on 
flarge  s<cnlp,and  tliis  chemist  has  been  the  means  of  Its  applicatiun  lit 
ay  raluable  purpowo.  Aa  a  medical  agent  it  Kcms  to  have  all  lli«> 
propvrtica  uf  cnosute  in  an  rxattvd  degree,  nilh  svoit  peculiar 
of  ila  own,  and  is  lieing:  applied  with  marked  success  in  the  Mnn- 
dke9t«r  Royal  Infirmary  and  iiinilar  inKlitntions,  in  caites  of  Hironlo 
diarrbwa,  obstinate  vomiting  (even  ftfter  creoiMite  baa  failed),  and  as  a 
disiufecling  wa«li  for  i11>ci'>mlilioncd  uk('t«  and  jjangrenouo  9ore8,  It  hjts 
also  been  applied  in  cases  of  foot-rot,  which  annoally  uorries  off  large 
nambeTV  of  alicep.  A'  '>"•  t>'i<K-dick  hilh«rlo  adapted  iu  tlii3  disease  bate 
been  only  partially  ^i  lliese  experimciiLt  of  Dr.  Calrert,  if  lliey 

Kn  confinaed  in  othi  r  'jnuUn.-,  will  prove  a  gre«l  buun  to  farmers.     Tha 
OAid  lias  also  been  applied  in  tlie  preservation  of  gelatine  solutioos  and 

feparatiooa,  of  sir.t  made  with  starch,  flonr,  and  Mnular  materiabi,  and 
skinn,  hides,  and  olber  animal  )mb«lAncea.  It  also  appears  to  art 
■odgly  ti»  UB  anti-fcrmtnt,  and  I)t.  Calvrrt  Klutcs  that  It  itt  one  of  the 
Mt  powoi'fwl  preveiitivf*  of  putrefaction  wiUi  which  he  is  actjnainted. 
ifl  probable  alao  that  it  may  be  found  lu  pr^Liteet  tiiiibor  from  dry  roi. 
Tbe  same  ctiemiM  hoa  been  investigating  tlie  subject  of  Uie  preaer^'atiun 
«l  wu>d  in  another  direction,  and  has  expluned  why  bo  many  of  the 
rte«iilly 'built  guu-boalit  became  rotten  whibt  others  remained  sound. 
The  goodn<n  of  teak  is  oM-prlaiued  to  omiiiM  in  the  fiut,  that  it  is  highly 
tjiarged  with  a  substance  similar  to  vaoutchouc ;  and  it  is  found  that  if 
the  tanain  be  soaked  out  of  a  block  ot  oak,  and  it  then  be  iMturaled  with 
a  solDlion  of  caoutchouc,  it  may  thereby  be  leadered  as  laitUog  lu  Uak, 
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vorvhkM  flomci  brvikw. 


Koeaig  Hkewfoi  bu  beoi  iBniUg»luis  the  Mue  nibJMt ;  tim  prmewntif 
uCton  of  snlphate  of  copper  on  wood  bu  Urns  Ixaa  known,  bot  aennl 
aaotnftlin  in  tl«  action  rec|uire<l  fxplanatioo.  U  is  now  found  Uut  tba 
rei«nlion  of  copp«r  in  ibe  poTM  of  tbe  wood  is  oondonctl  hy  tlie  icudou 
ukatter  pmeni,  tinse  varictiM  wUob  eouUia  dit  mnH  miu 
most  metal ;  whilat  woodjr  fibre  from  which  tha  rann  has  b«ui  < 
sicoliol  fixes  DO  eopp«r  whaterer  in  ebemieal  combinatioD.  Th* 
of  ralpbato  of  eopiwr  a«  a  preaenraUra  agent  may  dcjienJ  In 
maaiare  on  tb«  rvsinou*  copptr  lalt  whi«h  it  formed,  and  by  ivhkh  lk#' 
poiM  of  Uie  wood  are  more  or  Itm  filled  up,  ao  that  tb*  attaclu  of  iiuccto 
are  prereQUd. 

Tbo  valuable  proptfrtieB  of  cAarMo/  aa  a  auaiuof  absorbing  ami  do* 
fitroyinf;  the  otxanic  impnrltlM  In  air  by  being  filtered  through  It^  Iw* 
Iftlely  )>ccn  applied  on  an  extended  aeale  to  lh«  Tentiktion  of  wwen.  by 
Dr.  L*th«by  uid  Mr.  Haywood.  The  whol?  of  th»  trwen  in  a  vpoca  «f 
fifly-ttine  &creia  in  a  crowded  portion  of  tbe  east  of  London  him  Immi 
tor  eighteen  months  past  eoBaeet«d  with  theaolcr  uir  by  luvana  of  ehar^ 
ooal  veiililatom.  The  sutx-es  of  tliw  [dut  has  been  {wrfect.  Mot  oaJf 
has  nil  !il(>nth  ceased  from  the  vcatUatin^  grAtings,  bnt  artmU  obsena* 
tion  Itas  repoatedly  proved  that  lh«  udonr  of  tbe  wictpr  ftue*  U  mt 
perceptible  w1u>q  they  haw  traversed  Uie  cbaroual,  and  a  olicdiiul 
sxamiQatiuu  of  diarcoal  which  baa  been  in  use  during  tlii>  whole  of  Ibt 
period  shun*  thai  the  piganic  imatmrota  it  toinpletely  cluui.'--'  'v 
woiiderfal  oxidizing  |towrrs  into  alkaline  nitrulnu  Tims,  by  ' 
of  a  little  wood  cliarcoal,  the  ;;aMouft  emanalionii  of  »#wage,  muk-h 
ncperinient*  of  Or.  Itarkvr,  and  the  rhnical  obaarvRtlons  of  Dr.  MurcbUoo 
hare  Hliown  to  W  the  cAUse  of  a  form  of  continued  fever,  «ptly  temu4' 
pjftkoi/etuc,  are  coinplett-ly  arreateil  on  th<'tr  pasuigv  ap  the  vrntilatii 
^afla,  and  elianged  into  perfootly  innocaoiu  eompounda, 

Now  that  paraffin  oila  are  coming  no  largely  Into  ow*,  il  may  bo 
service  to  [wint  out  a  rery  curious  |miperty  which  tb^  pomnxi.  Tlw 
»ecm  endowed  with  a  renwirkaMe  fseility  for  aMvnding  eapilUry  lal 
WIten  placed  in  a  lamp  the  oil  (especially  th«  liKhl«v  varieties)  ritvs  rapid 
on  tbo  wick,  and  flows  ov«r  the  ouUide,  and  sonietimae  even  It  will 
up  the  bidea  of  a  bottle  oontaininit  It,  and  penetral«  between  the  neck 
tbe  stopper,  escaping  into  the  air.  When  confined  in  wooden 
readily  penaeatea  the  junctions  of  the  ntavea  if  «t  al)  unaoand,  and 
the  ontside  of  the  barrel.  As  it  is  commonly  tbe  custom  tu  export ' 
oil  in  wooden  barrels,  thia  property  aliouM  be  well  rtmemberedt  or  i 
MOidcnta  will  iM^cur.  It  hsw  hA[>|<ei»e<l  nlrendy  that  in  the  hold  of  a  vemd, 
when  several  hundred  barrels  of  oU  werv  clo»^y  |ta«ked  together,  the  mon 
volatile  liquid  iierineatod  the  poree  of  the  wood,  and  mingled  wiih  the  ur. 
forming  a  highly  exptoalre  mixture,  which,  on  the  approaoh  o*  a  %hl, 
instantly  ignited  and  set  fire  to  ilu^  ve>i*el. 

The  inallcrsbllity  under  atniosphf^ric  and  ma»1  chemical -I  '      t 

gave  to  paraffin  its  name,  bos  been  applied  to  eontlderu! 
laboratory  of  the  obcmiil  a»  n  lubric«nt.    KoUUnjt  fs  m«i 
at  the  same  time  more  annoying,  than  to  find  the  itopj.. 
bottle  obstinately  refuo  to  move  in  qttte  of  the  diffinvnt  psrtoaaivo  dmuu 
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wUkb  fxperlence  has  bIiowd  lo  be  useful  an<]«r  audi  circyiiigtances.  By 
gf  atljr  wArmifig  the  gUis  stopper  of  n  boUk,  and  tfaen  i-ubhin^  s  little  solid 
pAnffin(not  the  U<iuid  oil)  over  the  r-onTsct  snrfAoe,  and  arurward  moving 
H  ro»nd  a  frw  timrji  in  thtt  n«ck  of  th(^  Tiottle,  both  Iwinj;  pptfectly  <.-Wq 
wwl  dry, th«i«  will  never  ba  HnydatiRer  of  thv  stopper  ttiokiiif;  in  tt«  plica. 
Tba  ■tiODgwt  aoid  or  aikalinv  Dolutiona  in  oriUoary  n«e  have  uo  oBent 
upon  tbe  Uun  film  of  (taraffio,  wliidi  forms  the  lubricant.  Taltow  or  lard 
is  Himetimefi  used  for  ttiiH  purpose  ;  but  owing  to  the  cliemi^sl  nature  of 
tbiw  subatuoM  tb$y  are  smu  alttckad  and  rendered  oteleas  by  caqbUc 
Ibjnida,  whUrt  th«  Bolutious  tiienMlTea  ara  injured  by  the  introduction  of 
fatty  impurities.     Neither  of  tlicse  uhjecliona  applies  to  puiiflin. 

Souie  iiili-roUitg  ex|>frimeul4  have  Istely  l>«en  made  bv  M.  MauiueD*-, 
Profineor  of  Chemistry  at  Itheims,  uu  Uie  at-rauim  of  wine*  by  diSarant 
laan.  Ordinary  eReivewiug  wiuc  uwutt  its  sparkling  quolilMS  to  Uu 
pnatnce  of  carlwaic  acid  ;;as,  produced  by  fennent»tiufl.  and  disaulred  in 
tbaUiiQid  nnilrra  pr«aeurtt  uf  five  or  aix  atjuwiplii-nu.  The  cork  being 
ruDOTpd,  the  i,'rMttfr  ivorttou  of  tha  gam  eae*p«s,  cumniunicatitig  to  th* 
Vin*  its  mticU-sdinired  Miiarklinf;  •|ualiti«s.  M.  Maumeni'  has  prepared 
winaa  by  furcinit  »^.^  gen  ^aa  into  tbein,  under  »  prriMuni  of  Mveu  or  «tf  ttt 
atmoBphem.  Th*  wim*,  wlirn  siiftid^ntly  old,  undercnen  nu  (.-heinical 
fibaaice,  even  wbrti  kept  Eaturaled  with  cundenied  oxygen  for  more  than  a 
ymri  and  Die  pr«)ianition  of  tlie  o.xygriiated  li^iuid  is  a  matter  of  no 
difficulty.    Wino  thus  prepari'd  in  iinich  more  sparklinfft  or  foaniK  uiore 

■than  onlinary  rlmmpaKne.     When  a  boctip  is  opened  it  dterngaj(ea  pure 

loxysau,  which  rtfkindim  thu  t«><I-hot  sjwrk  vf  a  blown-out  tspt^r.  Tha 
taato  of  the  wino  is  itot  cbutiged,  but  it  produces  after  beinj;  drunk,  a  very 
•eniiibU  wariuUt,  like  tlit  better  kindft  of  old  wine,  and  a  frooaral  and 
ira)l>tnarkcd  Bgre«able  aefltatJiui.      Tlw  fmpluyment  for  sums  days  of 

.ttxyganated  water  as  u  hevarage,  produces  an  improvement  In  the  func- 

LtioDOof  rasptratioo  and  digeaCiob.  A  rurioim  ivsult  is  obtainni  by  charg- 
ing wiun  with  protiixiiln  of  nilroifcn  (iKiigliing  ga»),  iokUsiI  uf  oxygen. 

'  U'he  li'juid  so  chai'gFd  )HMerssee,  in  a  bigh  deKree,  tiie  power  of  producing 
Um  bUarious  effects  attributed  to  tliu  gas  itaelf,  it  linring  U«ii  found  that 

,U  was  only  necaesary  to  drink  half  a  glass  of  wine,  pruviously  uturated 
wilh  protoxidt  of  nitrogen,  at  a  pressure  of  ax  attnoepheteia,  to  product 

l|ha  transitory  intoxicating  cfi'octs  attending  a»  inhalation  of  laughing  gat. 

|Jt  is  not  imprvbabltf,  liiat  tlie  powerful  stimulating  properties  of  oxygen 
fM»  or  protoxide  of  nitrogen,  might  ti«  wf  omstderable  medicinal  ralui^  If 
udmliiistered  m  the  convenient  form  of  a  daily  glaas  of  svratad  wine. 
AiriP  MoMQantK  Dye^-Kn  invention  has  been  proviuonally  spccifiadi 

Vby  Mr.  P.  Hurin,  of  Paris,  whicli  con^ats  In  the  production  of  a  grvco 
colour  or  pigment,  by  die  treatment  of  oxide  of  mangancM.  Protoxide  of 
mMgiJieae  ia  tranaformed  into  a  crystalline  transparent  snlMtanca,  and 
laka*  a  very  rich  green  colour  and  diamood-tike  brilliancy  wlien  treated 
with  hydrochloric  acid  in  a  paseotw  state.  The  pigment  or  colouring 
■nattar  thns  produead  may  be  applied  to  painllng,  dyeing,  and  the  <lt«or»- 
live  arts^  and  may  alio  be  applied  for  fDdoslri&l  porpoaeii. 
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GEOLOGY  AND  PAL.«ONTOLOGY. 

THE  r««Kreh««  of  tlip  liut  two  ye*n  >uiv«  done  inuch  to  {irovf 
niBD  ntKy  )»e  rejcanl^il  its  a  foMil  fonit  of  life,  a«  may  tW  BMmoiolb.] 
or  mastodon.  At-<x>rdiii|fly.  iiatunliiU  and  geologliita  are  ervrywlwre 
writing  oar  urty  history. 

The  fossil  bonn  of  niaii  are.  not  yi>t  very  numrroii^  nnd  only  oualiBU 
cnn  be  referred  wiUi  any  ci-rlaiiity  to  tli^  date  of  tlie  extinct  aaiinali  ti  tiM 
firavel  [>«rioi].  It  wn-**  fmmd  in  a  eaire  hi  Kngtt,  n«4r  LUtticli,  in  Oeniiaii|r, 
aaeooiated  niili  bontiH  of  the  cava  bear  mid  otticr  extinct  tn«muial(,  niliii 
the  name  state  of  fosailization,  and  covered  ly  stalagmite.  Tliere  i«  nothin; 
very  unosual  about  Wm  skull  except  that  the  fvrebead  retreau  fnia  tin 
face  with  rvniarkablv  rapidily.  But  tlwn^h  this  is  th«  only  sperimcn  Uu 
great  Age  of  whirti  is  cert&inly  proved,  another  human  kV»\\  ha.^  ton 
fonnd  III  a  cnve  at  NtAnderlhal,  between  Dusseliiorf  anJ  KIbrrftM,  wUrh 
may  be  r|uit«  as  old,  and  whicb  is  far  more  uulilce  the  skulls  »f  eu4iij 
meu.  A  fiile  view  uf  Huh  vpecinitii  i«  ^tveii  in  l-'ig.  I  <if  Utir  adjoiilK 
plate  :  nnd  imniediat'^ly  I>elow  it,  in  Fig.  3,  it  an  oittlhie  uf  lite  comafond- 
ing  portion  of  ihe  cranium  of  n  yoang  Chimpanzee,  It  can  KkretljrW 
Deoossary  t>  inxi^t  on  Ihii  near  rcMiublaace  of  the  two  forma.  Fig.  2  if  I 
front  view  of  thi^  linmnn  skull.  In  it  will  Iw  noticed  the  very  prainiiaitj 
ridges  over  the  orbit*;  Ihongh  not  nearly  so  much  dcr^Ioped, 
rMemble  tbosp  of  the  tiorilla,  and  are  a  chsnicter  commonly  asaotiiib 
in  M  hamaii  skulLi  with  a  depressed  forcbnd.  This  human  skoll  b  tbr 
most  d«graded  form  knuwu,  and  luake^  t)ie  uear«8t  approach  to  thetp^*- 
Along  with  it  were  found  a  number  of  other  bones  ;  nnd  these,  toa,  dlff^ 
much  from  the  bones  of  existiniL'  men.  The  limb-bonea  an>  Ihiekirin 
proportion  to  their  length.  This  is  a  feature  very  elmraclvrivtir  nf  tbe 
higher  apei.  It  aW  distinguiiiheN  the  bonea  of  children  ;  so  that,  u' 
grow  old,  we  put  off  the  monkey.  It  is  to  Professor  Sbaaffhouwi, 
Bonn,  we  are  indfbted  for  n  description  of  thtte  reioalas.  Sir  Charli 
Lyell  lias  verified  the  conditions  of  the  eavo  in  whidi  the  former  ape 
was  found.  Professor  lluxley,  remarking  oo  the  akulb,  says  tliat' 
from  Ncandi'rsthal  does  not  differ  more  from  tlic  Eiigis  example  than  3o' 
the  skulls  of  some  Austrslian  aborigines  one  from  amrtlier.' 

An  ncoounl  uf  another  interesting  cave  exploration  is  given 
M.  Lartct.  Near  the  town  of  Auviguac,  in  the  south  of  France. 
hollow  on  the  nide  of  a  hill  was  accidentally  discovered  by  a  labonrio* 
man  to  contain  about  seYenleen  human  skeletons.  By  order  af  the  tl its 
mayor  (hey  were  removed^  and  re-interrHtl  in  the  pnriith  bnriaUgrouadj 
and  In  this  tronBlation  iietr  fonnd  a  nnmlwr  of  teeth  of  mammaK  vhle^^ 


.  u.i«d, 

a  snilin 


■  Allbongli  «c  shall  iinln-sitalingly  admit  into  oor  pases  all  reliaWe  in- 
formation bearing  ujiou  tlte  early  histoid'  of  our  race,  and  upon  tht-  \ingia 
of  species,  yet  we  wish  il  lobe  distinctly  understood  that  wt  do  OM  «■"• 
^ider  the  time  lu«  arrived  for  the  adoption  of  any  of  the  contending  tbtcoa 
(he«  inteiesting  soVi^cVa,— Kx-.V.^.'ft.. 


-«f.- 
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^M^Miil  lu  Ihfl  wi'll -known  tialntonUiloiflht,  &I.  l^ymdre,  jtnved  to  ha 

Itl  (.'Aiiinrii  of  tin-   Iiyjrnn,  cBve  tiRer,  hrtrsi*,  hiidh-Iis,  \tr.     Thii 

ill  ullicr  rifi.-iiin>lanc«a  iiiiluceil  M.  LarlcL  io  explore  tho  carr.     Its  Uoor 

^tiil  the  ifMa-  vii  tlip  ouisi.K-  comifited  of  a  (Icpo&it  of  bonpA  of  varioB* 

livwrou«  kd4  hctbivoroiia  animnlrt,  of  wliich  mo«t  uf  tlicao  In  Ihc  oueer 

I  luve  hcon  )<plit,  lu  if  fur  rxtraf  ti<rn  of  ihv  mftiraw,  aim)  3ul)«ei|uenLly 

guwed  ;  Aiid  in  liic  rarlh  atnon^  lliew,  varioutt  liummi  hoticii  xml  a  tootll 

I.fPerc  m^t  with,  &nd  tlii-oiigiiDut  the  niuv  a  number  of  inide  bone  nad  Hint 
»eaputu.    Brlovr  all  |t)i«  was  a  layer  of  ailie*.  about  «x  or  eight  Inches 
IJiick,  whtvli  did  not  vxlniil  into  Ihc  (trutto.    Tbo  base  of  this  old  fir^pUc* 
JKA9  made  rrfiular  by  BUbig  iu  (lie  inequulitiea,  and  lisd  a  partial  pAving 
*rilli  Ikiii  p'lccfs  of  sanibitune,  no%T  burnt  rti.    Anions  the  ahIiw  •wbta 
louml  rru|K>litC3  of  the  liyaina,  and  the  grvat  bon«s  of  the  rhinoceroa  and 
aoroclis,  which  were  split  ami  gnawed,  and  often  reddened  and  blackened 
'     by  ttie  action  uf  the  lire.     Somr  of  the  bonvs  have  itliallgir  cuts,  as  though 
Hwuide  with  tli«  edge  of  some  &harp  instrument  used  to  reinore  thi-  llenh. 
KAnd,  lingulaily  eoouKli,  tlicru  were  found  aiiiuiig  the  aulicsa Luudied  llintsi 
Bfff  which  th*  greater  nnmber  were  of  this  Icind  tailed  knivM  ;■  a  few  were 
Hlliiigr-atonM,  rendered  nior«  iKan  usually  i|««trurtive  by  tlie  number  of  tlieir 
Htharp  angles.    The  piii-t  of  the  grotto  in  which  lJi6  skelflons  vttn  found 
waa  cloovd  by  a  Iitijje  atone ;  aud  KI.  Lartrt  regiiiUi)  the  people  entombed  aa 
tboae  who  ddruuiutaled  the  bones,  and  remarkv  that  nonu  of  the  Hiiimal 
bonu  within  tliu  cave  are  gnaived,  and  were,  theft-fore,  pRibaW  v  drpo^ited 
ftt  nicce«iv(<  iiiicnncQts.     Ue  thia  ns  it  may,  there  can  lie  but  little  doubt 
that  the  dftle  of  Die  care  in  nntertor  to  that  of  the  Aniicna  and  Abbcrille 
^fravdii,  t)ioui;h  the   concluflion  rests  on   more  (^ntTal   [irinciples   than 
^UI,  Lartet  advance*. 

^^   Da&tab  oaturalistii,  aa  a  uctnoir  by  Mr.  Lub1w«k  telll  as,  have  diacovcted 
tlut  in  T«ry  and«nl  prc-Iiijtoric  times  their  country  was  peopled  by  a  race 
ef  Mol)ua«Dphagi.  TUe«o people,  who  used  uo  weapons  butradely-fonhioned 
lints,  lived  near  the  senshore,  and  liare  left  evidence   of  their  exintence  in 
diqiw^Uof  sticlls  HI  exteiuivo  IhnI  ibey  were  Umg  mistaken  for  raiaed  sea- 
tboachn.     The  »l)rlU,  however,    are  all  fall  grown,  and  consist  «f  Bp«cie» 
vUch  are  not  nalurully  found  logclhcr,  being  chiedy  the  oyster,  the  cockle, 
muawl,  and  the  periwinklfl ;  and  mor«  rurdy  the  whelk  {^HeeinMu* 
vmdatum),  the  hrdge  enail  {Helix  mtmondis),  and  one  or  two  oLh*r». 
everal  tisJt  ure  found  ;  but  chiefly  the  herring,  the  da1>,  and  the  eel.    I'be 
Qoit  conitnon  manitiiaU  ate  ttie  ntag,  Ihe  toobuck,  wild  boar,  wild  hnll, 
and  haI  ;  and  wilh  them  are  found  rwii-  Hint  inipiement*.     Many  of  the 
bDnc»>till  bear  tin-  rnniU  of  knivee.t     Thiw  heaps  of  refn*e  are  known 
-tu  Ihe  Danes  as  KjokkcDiiitHldin^  that   is,  kitclu-n-middiiig*,  which,  in 
'farl,  iHey  lu*  now  prosvd  lo  br.     They  vary   iu  thickness  from  M  lo  A 
l«   IU  leel,   arc   ».-nii'lMH>4  nrarty  n  quarter  of  a  mile  long,  and  150  to 
fret  broAil.    J>'iiiftime%  bowerer,  instead  of   being  formed  about 


*  It  Is  Inlm-fHns  lo  remark  that  ih*  native  Mwiean  barbers  formwly 
0«e4  kntvm  tif  olniil  an  lo  cnt  thetr  rnntamen^  hair  and  liofltdK. 
\  Ew/7  bone  "hivh  cvotainii  marrow  has  bc«n  tioktn  Iot  V\»«.\twaWr. 
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rilla|««,  Ihey  an  iTM^Ur  rin^  w]il«li  b*v«  only  tarroowteil  a  i^ilt 
t«nt. 

At  this  (leriixl  tli«  pin*  wai  tb*  ootnnion  fonfilrt*  ot  Dnunaric;  tni 
with  it  in  found  Itw  cock  of  th«  vroods,  wIiiHt  fe«i)i  cliiefly  on  pintMik 
Witli  the  licaps  occur  tumuli,  itIiicIi  bsTS  BOpplitd  nanMroua  ilnMMi 
Tfa«  Hkntls  mn  round,  and  nearly  renmblo  Uicm  gf  \\ie  I^ps  bothm 
a  Ytry  proinln«nt  rid^  orrr  the  ejrm,  approxtuistinf;  th#m  to  ibifvni 
figured  in  the  I'latr.  The  front  toelli  ilo  not  ovfilap,  Wt  OHWtH^ 
Umm  of  th«  Green  Inn  iltrv.  Thd  ngn  of  tliwM  raaksn  of  the  fthell  tatnwii 
b  pfDlwbly  much  more  reewt  ttian  tliRt  uf  th«  people  of  tlie  om*  befm 
■untloned,  but  it  still  waa,  eren  n]ea»ure>I  by  a  natnrul  history  tftimta, 
a  Teryancii!'nt  pniod,  for  whrti  thcae  Danes  ecawd  tuvrork  flint  we  find  tin 
pine-trrea  diiiap[>#&niiR.  Tlif^M  Irriis  were auceeedeil  by  oalca.  a&d  wilbtlm 
name  a  ram  irith  <liAercntly  formed  heacb}  worliera  in  brMiir.  Aii4  la 
thalr  tnm  the  oak-trees  die  away,  and  are  replaced  hy  bMetiea ;  tad  Aa 
comaa  yet  uioUier  rac«  »f  ro«o,  wotken  in  iron, — a  paople  KhoMtacaal 
t«U  of  a  loni{  naltoiiaJ  exivtenoa  )>efore  tlte  ChriMtinn  pvriw). 

llie  Bfvnie  divisions  of  lioie  into  the  ages  of  atone,  lironxe,  and 
which  were  Iohiif  a^o  well  defined  by  elliaolofiiats,  have  of  Ute  reoeitrf 
excellent  illuHtraliun  in  Uie  i>x|i)uratiunB  of  the  Swita  lalccx.  Tha  boa 
of  the  men  of  the  stone  period  an  yet  fouml  are  so  few,  that  all  irt  cto 
Bay  of  lUeir  fonna  ia  Uiat  the  people  bad  rDtiud  Hkulla.  'I'he  triLea  lirnl  in 
villogea  on  Uie  bordata  of  (tie  lakes,  and  fonned  tlinr  hnhitalioM  ^ 
diiTing  pile!  into  tb»  b»d  of  tlio  lai^c.  Tbe  trws  vary  in  dianrUr  Um 
3  to  0  incliea,  and  iu  len^h  from  H  to  iSO  fe^  and  same  settlcmrola  kan 
aa  many  h  40^000.  They  penetrate  into  th«  mud  about  A  to  1 1  fret,  aal 
have  the  lower  end  rudely  pointed  by  the  action  of  fire,  and  by  Han 
halclieU.  It  in  n<tt  >iuite  certain  wbeUier  Iho  dwellinga  wen  peifbH  on 
Ihr  top  of  tb«*e  pilofi,  or  whether  they  floated  on  the  water  Iwlwrfn  thrra, 
Ihongh  the  latter  condition  15  the  tnon  Ukely  one-  Tlie  cabins  <rer«  Iiiiitt 
on  a  platforra  comi*ti(ij[  of  five  laym  of  troce  bound  together  l^y  «»■ 
terkotn^  kraaelica  and  clay.  Tl\est  dwellingit  appear  to  have  b«n  bunA 
and  it  has  w  hardened  their  interior  lining;  of  clay,  that  it  has  been  od*- 
clndad  from  large  pieces  found  that  they  were  circnlar,  and  from  HI  to  1£ 
fbet  wide.  All  the  species  of  nninuiis  wliich  occur  in  the  lake  de(H«iU| 
excepting  the  Jiot primiffmiiu,  (the  wihl  bull  now  extinct),  art  atill  bind 
in  vftHoiis  ]iart«  of  Kurope,  thooRh  many  have  long  sIbob  diasppeand  {rote 
Switxmland.  Imbedded  with  tlram  are  a  muttilnde  of  faahioaed  flints  an>l 
other  itooei :  chiefly  hamniere,  axea,  koivf^  asws,  lancc-beada,  annv- 
liaada,  aud  com-cmshore.  A  rude  kind  of  pottery  ocean.  A  few  domeaic 
animals  are  found  ;  and  anotlicr  indication  of  a  civiliaatton  in  whtoka 
cttkeA,  and  dried  applua.  and  peon. 

TU*  ]«oDC  afte  b  pnjial.ly  of  thv  same  date  as  lliat  of  Dcnm&ti ;  ll* 
periods  which  sucoei^l  it  nre  not  so  broadly  diatiuguished  from  it  a*  Mv 
thonw  wf  tlwj  latter  country,  for  the  people  Btill  continued  to  hnild  Iht 
"  pile  works"  through  the  ••  bronr-e"  period  into  the  early  part  of  the 
of  iron.     Aloat  of  the  remains  are  now  covered  by  Mtcr«l  fi^et  of  [xnt. 

U'e  are  Inform^  on  good  att^X\QT\V.;f,  W\«Jl  a.  oallector  at  WoodI 


obUiaeJ  from  a  (I«p  diggln;;  in  Uie  Rei)  Crag  al  RatndoU  two 
bonw,  which  thovr  mkrks  of  mie  cnttitif;. 

In  tht  Lithographic  slate  of  Solenhofen,  in  Bavari*,  H«nnan  von  M*ycr 
hn  fonml  tlic  iinprwwijin  of  «  funtliirr,  which  ia  not  (o  he  ilistingutuhr'l 
fiOTD  that  of  a  bird.  No  bones  of  binls  are  known  of  older  date  than  tin 
Cambridge  Gncntand,  in  which  thry  arc  T«ry  ran  ;  but  Ihc  flyine  itptJIc, 
^ff  rtmdactykt  in  found  in  wrcral  Fpccics  in  this  BAVartaii  rvpirwntalivi 
•f  our  Oxford  Clay. 

PtoleMor  M'Coy,  of  Melbourne,  has  fonnd  tn  the  older  tei-tJary  deposits 

•f  VidoHa  a  specwa  of  Trigouta.    Tliia  i^niu  of  hiralve  •hells,  which  U 

■■•  of  the  most  chnrect eristic  fossils  of  the  wi.x>n<iary  rocks,  had  nol  hi>forc 

kea  found  tji  the  tertiary  »tratJi,  tiionKh  still  lit'inc  in  the  Australian  aeaa. 

la  Uw  ^urian  rvckd  of  the  colony  llto  Ptofeutor  finds  the  Graptolitcs  and 

aflittl  getMva  existing  in  many  of  tlic  xpecics  which  are  found  in  Walu 

JDd  Camberlsnd.    And  these  Mine  fomis  nre  found  in  North  America 

^■d  orer  fnucli  of  Europe.     HarvcIIons  u  so  cxtentiiYe  a  K'^graphical 

^btHbatioii  mny  seem,  it  must  not  lead  to  tJie  inference  that  in  the  earlier 

•jas  of  the  wnrld  spectre  were  more  widely  diffuFed  than  nnw  ;  for,  at  the 

pHMDt  day,  nuiDy  of  tlie  common  forms  of  similar  cxUUng  Polyxoan 

•aopliytct,  aueli  aa  Bflgtils  ncvitlnu,  ^ta>a  augulniL,  tee^  arc  found  on  oar 

e«m  shorsf,  tboM  of  Europe  genemlly,  along  the  American  continent,  in 

Amtralia,  and  in  New  Zealand. 

It  is  not  ifenerally  Icnotvn  that  tlte  remains  of  hot-hlooded  animals, 
BwnimalB,  have  been  found  in  the  sonth  of  England,  in  a  stratum  e'en 
«ldrr  than  that  which  yielded  the  Seelldosaunts.    Mr.  Mootp,  of  Bath, 

el  fftond  Tertebrw  and  teeth  of  the  Microlwt**  In  a  dtposlt  at  the  Iaso 
Ihe  liaa,  called  the  Rhictlc  Ude,  which  cxlmd  orcr  much  of  Central 
n>p«.  The  Misrolnt«i^  m  will  be  seen  from  the  (ignre  (4),  which  ii 
«nhmvd  three  tiuMi,  has  thv  cliaracteristic  mammalian  dentition  in  Uie 
nolar  twth  luring  fangr. 

Van  Bntrdm  haa  discDrrerad  that  one  of  the  jkectiliaritiea  in  wlilch 
mmo  of  the  Crag  whales,  such  ns  Sfjnnlodcin,  JifForfd  from  existing  forms, 
was  that  they  Hew  the  watery  vapour  olilinuely  forwanN  instead  of  per- 
pendicularly upwards. 
T)ia  «<IUor  of  tiie  Oeolwfttt  haa  fignreJ  some  globular  fossils  from  the 
eetr  chaft  as  fruits.  Tliey  appear  to  liave  l««n  drilled  by  the  ship- worm 
»),  and  yet  there  la  not  a  trace  of  rtructare.  In  tl»c  Cambridfte 
Bnsand  ar*  oommAnly  found  spherical  aiid  epr-shaped  bodies  with  aper- 
ires  al  the  poln,  suelt  as  (here  would  he  in  a  itecled  orani^n  were  tlia 
ttral  cord  partially  renioYtd.  An  imaginative  philosopher  mif;lit  make 
many  species  of  fruits  out  of  thoae.  They  are  possibly  of  vegetable 
igm. 

'  fwrfwaor  Ramsay  haa  hren  investii^ating  tho  origin  of  the  basins  of 
ht  Swiss  lakes,  and  he  finds  that  they  oa(!h  lie  dtriKitly  in  tlii*  patliof 
igrcat  glacier ;  and,  moreover,  it  ia  found  that  these,  like  the  lakea  of 
(orth  Walev,  lie  in  true  rocTc  basins,  and  not  In  hollown  caused  by  subai- 
dene*  ar  nphearal,  nor  in  hollows  seoopi'd  out  by  water,  nor  in  Bnca  4f 
fractal*;  and,  so  exhaasting  all  other  po6Bih\e  c&TMfts,  \\%  Atfsw^  "^uft. 
bluing  3  period  when  the  glaciers  de«cMd*d  lown  tittA  ^hlt^  &Q  'h^'x  ^!t»«« 
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lakes  wrre  boUowril  out  ly  Uie  h-v.  IV  luketi  ni-c  dccfut  kt  tlulnflj 
near««4  llie  glacier,  and  iu  many  cases  tlicir  mm;  nuti  di'|>tlu  nmr  ihmn  Ml 
h«  pfojKirtlonattt  (o  tb^  »\r«  of  tli«  ic«-&tiTaun. 

Figun-  5,  iH  a  gr«Atly  reducc'l  Rgun'  of  thr  Sr«li<)o»uni»,  bririly  aolM^ 
in  tlic  Irnst  mimlxT.  Nothing  forlliM-  iioe<i  be  adilt-il,  txrcf  t  lii  ull  otltB- 
lioD  to  the  reptilian  cbarnrln  it  vliowx  well,  witb  nbtt-li  movt  n(  tm 
tMdin  »ill  be  futuiliiiT.  of  hnvjn);  th«  lower  jaw  toade  up  of  Mv«nil  bnti» 
na  each  side,  inEtcad  of  our  us  in  maiiiiual*.  The  liulluw  ■rticalaliQa*' 
the  lower  jaw  with  lh«  ball  in  the  skull,  which  coolnuta  so  widi  ttit 
reverse  of  the  structures  in  tlie  mammal,  is  anfortntuilelj  not  slwim. 


MECIIANICAI-  SCIENCK. 

THAT  KODtlerfnl  wotk  of  cDglDMritig  entvrpnEe,  the  Uuiuil  Ceaa 
Xaonel,  is  at  Linl  nmking  mtiitfucturv  )>rvgresa.  Its  entiiclciigttii) 
to  be  7*U  miles,  and  it  |>reH-tit!»  the  pecnliar  <lifiiciU<>,  that  from  lb 
tmmeDMi  height  of  the  tnountain  aUiru  it,  no  feliafts  can  be  tunk,  ni  lb 
whole  1)a«  to  be  exeHvat^  nl  iwo  irorking  faces.  At  ihe  lieginning  aflut 
year  boring  niachtn^rx  was  applied,  worked  Uy  c-ompresseil  air ;  it 
bated  of  eif^bt  drilling  mBctutiea,  tnakiog  ^00  stroke*  of  f>  inches 
minute ;  f  lioln*  alxiut  •'(  fvet  deep  wen-  Ibuy  uiadv  in  tlie  face  nf  Ibe 
in  «ix  hours,  and  four  boars  were  einplo; I'd  in  blaating  and  doarias  a' 
the  fragments.  Acronling  u>  the  latest  accoanta  a  new  ateam-machwehia 
been  applied,  tlit-  invention  and  manufacture  of  Measrs.  Hawkey  CrawiluiT, 
itnd  Co.,  re^mbliii^  a  smalt  locoinolivt  civ^Ida,  nnd  carrying  »  large  ivkotl 
on  wliich  are  fixed  it  series  of  st«i)l  cutlers  intruded  to  l>ore  auj^er  (s^iou 
into  the  rocktwbilsl  the  fragmrata  dislodged  ar«  niDoTed  by  rakea  attadMd 
to  the  madiine. 

UuHiii;  Maiuh  important  expcriiacnts  wen  made  at  Sliocbarjr&eai  by 
tfav  comniitlw:  un  iroD  platea,  to  aaccrtaia  if  wood  backtag  could  bt  di»- 
pcnFt'd  «ith  ill  iron-ca«d  vcshK  The  taiget  bad  been  wmxinicteil  f it 
the  committee  by  Mr.  Fairbaini,  nnd  Ltmoifted  of  Ji-incb  armour  pbM  (4 
rolled  iToii,:ittitcbcd  hv  ^-inib  bolls  to  ebealbiog  piatas  one  Ucb  thlek.snJ 
these  in  Una  riveted  lo  very  strong  iniji  ribe.  The  annour  pl^at  "'en 
nul  doveiaUed  as  iu  tlic  fVarrior,  hut  depended  entirely  on  tlie  bolb^  whieb. 
oa  tlir  result  ahoned,  completely  failed,  the  corMuasioD  brcalcin;;  Uum 
in  a  luodt  extraordinary  way.  The  armour  pbitcs  were  Uu-rerore  lefkal 
tite  mercy  of  tim  tdiut,  buckled  furwardii,  and  might  Imve  been  duplacvd  <f 
tlw  firing  had  been  continued.  On  the  ed^e  of  tno  ptatiia,  that  U,  at  6- 
wmkeat  part  of  (he  luiyet,  Uircc  of  the  ItcuvicHt  Annslrong  shot 
snenesively  ou  tUu  s&ui«  bjiul,  and  the  target  was  penetrated. 


sUad^ 


MICKOSOOPICAL  SCIKNCE 

JN  oflV'riui;  to  liip  rendorft  of  ilh.>  Popn.AB  Sciisot  Kktikw  a  t^mumi  M 
nJwfc  has  beon  d«uc  in  uicivMiipind  »avnc«  tluriiiu  the  (jatl few  Uffnli^ 
it  muitt  be  bunw  in  oiiod  iU%^  %  wWAwvv  t^iiVi  >»&  V  mw^  teonaUwaait 


:n$C  Mill  finpnrtjuit  diacoverie«  aud  oburvUiem  vKdi  tmn  bm 
l^thrvnmil  of  inU-lligvnt  otwrpf OR  boiu]{,  on  Ui«0iKluuid,W1 
iinil  ou  ihfl  olh«r  tfaf  i-inee  ufibrdod  in  tbtee  pages  being  nNMMril^  m 
idffl. 
It  will  be  bft>t>  tlirrrron^,  to  aHo|tt  an  i,jrf>tetUAtic  a  plan  on  pwaiblf.  And  nw 
i^Hi»o  l»  riividi-  (In-  xiilijnt  or  niicniMcnpk'  rmnirch  into  mninutl,  rpgetahle, 
Hlnnenl  :  whik  any  iinprovenwnUor  advAQcm  made  ut  tlw  nicrwcope 
Mr  will  no*  b«  to«l  ngh\  of. 

Ttw  wiviuttagm  of  the  hinoenUr  mirTnsco{w>,  upon  which  wo  dwflt  in  A 
arttdei  uf  bwomu)^  pvncntUj  nppreeiiitM,  and  »  writer  in  the 
!if  JovnuU  t^if  Micttueoineat  tkimee  (Mr.  W.  V.  ^VhiLii^)  itpp«ki>  in 
IptareBorUie  newviewa  ofdrculalionin  a  little  tadpole  UDfolded  to  fain  ni^t 
J^llw  nugtcAl  huttnunmt.  Hariit^'  in^'onioiuly  rendered  ihe  little  tadpole 
■mJ))'  tmnnpArfnt  l^«  low  diet, coraistin^  of  rU^n.  wnWr  rnly.  Mr. Whitney 
nMhlcd  lo  tnu*  (be  diiwSion  of  the  wvutw  of  th*  Ltt^r  TM*eli ;  and  was 
fafOOM^  with  A  »p(H-imcii,  uuiwnally  tnuupoKnl.  which  giiTp  ndniinble 
f«v  of  il»  inlenul  <^oitMniy.  W»-  hav*  not  Kpace  to  trace  hi-r*  iJif  whole 
hcnlataiy  srstem  in  tbo  tadpole,  but  wish  rstbpr  to  call  attention  to  the 
leraning  raulln  at  which  the  obwrver  arriTw.  Tbe  first  ka^  artery  wfaiob 
ha  frOiu  tbp  haul  {the  cephalir)  oupplin  the  haul,  but  tho  '*  receive*  into 
mull  hmnrhex  from  the  MibdiviHrnnx  of  lh^  pnlmnnary  ATt^'iy,  wt  that 
w  a  diifct  coiuaitinimtion  bi-twren  thrwp  twn  tmmIs."  The  second 
ilinnnnn'^  imnkiadi^vntMl  L^i  Utc  Iiiuk.  for  purpoaes  of  aeration  notply  ;  nitd 
l)li^1  laurtiH  in  it»  )xu«kge  to  the  abdomen,  inoacukta  with  ihu  pul- 
tOMty  1«nnchpA,  and  ihiix  pmviifioii  for  nenttion  if.  tuiich  more  cataplet«ly 
than  in  any  reptile,  'the  writer  eonrlndcA  that  the  Urelinass  and 
Bvity  nf  th«  iMlpolc,  m  mpetior  to  that  of  the  adult  fr^,  are  owing  to  thia 
ipratory  nrrnn^etneTil,  tm  the  well-knt^wn  phyniologiral  principle,  tliat 
aetirity  of  vi(»|  fiiiii.tion-<  ix  in  proportion  to  the  completenMB  of  tbo 
of  the  longuineoiii  sirrain  which  ts  sent  &oin  the  heart  to  all  pBiUof 


le  chJifises  which  the  jnTenile  frog  nnderpoea  require  indeed  aetive  re\pi- 

nn  fir  tJieir  uomial  production.     Fornix* d>iys  nfler  the  aniiiutl  i»hiitch«d 

'  has  e](t«mal  hntnchin*  like  a  Ibh,  and  r«(|uire9,  in  thi^i  condilioo,  to  be 

in  sludlow  itnter.  not  far  (rimt  the  ntniovplicric  »ir.     From  the  KTontb 

Nhe  ninth  day  Ihew  bnuii-hiip  niM<]ly  r.uiish,  first  on  the  right  litle,  aftcr- 

i  im  the  left  ;  and  thf'n  the  Ime  tadpnie  «»-init<  apiBrenl.    Henreforth  h«! 

Ittirea  atmo»pb«nc  air  for  his  aclivt-  n*piwtioti.     'iTie  ijuestion  whether 

bt  vr  hwil  mwi   fnvnnm  llie  dewlopincnt  of  ihrw  ehaiiyt-i-   r<'nii»   lh<i 

of  n  paper  read  before  the  Royal  Society,  by  Mr,  John  TIi}3;inboitloni, 

Fin  January  ImmI.     Niiuieroua  oxperiuK'til",  in  which  the  IVog's^vn 

in  aitnationa  whence  li(;ht  was  excluded,  led  biin  to  the  eonclnsifla 

nttvy  to  that  arrired  at  hy  Dr.  W.  F.  Bdwards,  of  Vam)  that,  the  t<Tiii|)o«> 

beinjii;  sufficiently  hi^h,  it  inalt^TTed  Dol  whether  light  were  prewMtl  or 

ent,  the  ova  developii>«  with  wni»l  rapidity  in  either  caac.    According  to 

rHiggiiibDttoni.it  n  the  neceaaity  for  atmoapfacric  rcaiunition.  mthcr  than 

I  pifMiiM  of  lii^t,  which  caiMM  the  todpolm  to  a[^RMch  the  nirftoo,  m 

it  PTjwrimentA,  in  which  the  tadpole  were  immersed  in  Ihe  datk  mme  feel 

ow  littf  auriicc  wen  iiltfjpftiitr  tncotivlauvc.    Fulmooarf  twyix^L^JMuViSAM^ 
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ilie  ]ibM  of  bnncbial ;  md  abnoapbotio  ur  ia  ttwoiwy.  vitboai  «Udi  ita 
diuge  fixHu  tadpole  to  frog  cannot  b«  effected. 

Wo  are  all,  u  cbildrcD,  btntUar  with  fpicftn'  ini«  To  apia*  tby  nt 
objocts  of  terror,  tu  olhcrM  of  niriociirT.  and  ta  a  few,  i>f  attn«tire  |ilaHM> 
now  the  little  "  ctirioiu  fly  "  to  aaddcnljr  armt«d  vhen  Ua  "  paa^  ^^V* 
touch  that  fiktAl  barrier  I  There  ia  no  eaoaiie,  and  out  msbM  witpimmiM 
lua  dinuar.  Onr  fmud  Ht.  iUobiud  B«cfc  Ium  lateljr  paid  ■one  uteolifa* 
the  nature  of  the  riKiiI  linen  vhioh  tfam  enlrap  tinwarr  iuaca^  and  mdi 
a  papar  before  tba  Mionwcopitm]  Sodely  Utelv.  upon  thai  anbiiot.  TW 
beiu;tiful  regulariy-faiiiiad  weba  of  the  geoinftnc  »pidaK  uv  dotted,  cxeq*  is 
the  closely-packed  central  fibm.  with  lainnte  dra]B,  whkli  Mr.  Bfedmll 
haa  calculated  the  apider  lo  produce  at  the  nte  of  'Slui,uiu  in  an  hour.  Ma 
Back,  watching  tlw  little  architect  wiUi  a  Lew,  obMrved  ihal  vdun  tba  tUa 
web  left  tiw  spuuuuvt,  altbouiib  viscid,  no  dot*  vert  apptuvnl.  Ma*  cfaa 
axaminatiiMl  wit^  the  inicroooope  awarded  the  oUerrer  witli  a  tii^  vt  \kt 
diaqgM  vhick  the  Tisoid  tbreoda  uodenvimL  At  fint  aligbtiy 
BigBmmed  thmdi,  the  viaeid  aeeretion  wwn  bepui  ta  forn  usi 
tnalQlUfaepamtfd,  forming  n^obulM,  by  molecnlar  attiw!tioB.at  tat; 
and  very  minute  int^rvubi.  Ilencu,  while  tlw  wonder  of  the  ooHtnoliM 
in  iio  wny  diininixltiHl,  tJto  iniTvdiblo  ntuiibcr  at  th«te  liUle  g^hll*  M: 
accounted  fur  by  the  euprnrention  of  a  [^ysi(3it  btw,  after  Ibc  «afBei«HI^ 
niarTelloni  orgaoic  law  haa  fiiIfillL>d  iU  piir{KMe. 

During  aone  inlcroHco|iic  examinational  Mr.  AlUield  haa  dtaeovend 
new  specaaa  of  mcmxi,  which  ieed  npon  Mtlract  of  ntur  romiea.  In  HdR 
aacertuo  whether  thow  cnnoua  little  inxeds,  whidi  creatly  »— mhle 
mitea,  really  cot  the  atfychabu^  or  uiily  Lived  upon  Ute  ittanby 
Qxtnet,  Bonii'  wen;  collected  and  plaued  in  two  eclk,  ous  of  whit^  cmtanvA 
powdored  tt/ychnioe,  the  other  being  emp^.  The  acari  in  the  aaipty  aril 
were  atorved  to  death  ia  a  few  daya,  iriiibt  ttioM  with  the  fOiTchninv  wora  ■ 
lively  as  ever.  Other  ii«w  ii]>eciea  of  aoiri  were  fed  upon  ollut  pahmota 
extractn.  Those  tmm  colncynth  tlinved  (HjitnUy  well  nn  strychnia,  colocynltit 
or  cli'^ciM',  but  ch?«so-niite)i  were  poiaoiicd  w)ku  fcO  upon  •tcychniaei 

But  if  flpideni,  wiUi  oU  the  wtmdera  of  Llu'ir  voiwunctire  akiU,  anv  ato 
idl,  but  doubtful  bTOuritaa,  there  can  be  no  dwibt  ooacaning  t^  attiartiwi 
which  the  ^y  and  corelea  b%UUr;lia  posscaa  for  all  nges,  aad  tar  tlw  uriftiflt 
and  Um  unaoiaitific  alike.  The  delight  eoneed  by  the  umgnifioeiiae  td  Aai 
irbigK  aa  thejr  flit  about  in  tlir  Miiwliinv  only  gi«  ■>»  fUcn  In  woodef  wta 
ihoM  win)^  uv  phKvd  piecemeal  onder  the  seari:hiii^  niianwoopa,  and  ih* 
innumerable  featben  of  which  tlity  arc  compMed,  br  oMDVatttm 
Dumber  and  brilliancy  th<Ke  of  the  paradiae-bird,  fprea  cm  a  Mixtt 
rcv«Uiug  in  the  lichnon  and  prod)^^  cf  bounteous  Natttre.  It  wouU 
wore  proper,  in  uientiac  huigo^i^  to  call  Uwni  leatm  than  fcMlMn» 
Bcaka  they  really  are,  aa  Dn-  tvno  Lcptdopt^TH,  or  acaJe-wiujfa,  indiratw.  Ta 
tho**AliniUeade«8cicuoea  liatur«Jlet "  ii  an  artida*  on  iJw  winip  «f  Imji^ 
doptera.  by  Btinard  DvchaniiM,  fiv-in  which  it  appewa  that  U»w 
cvupoaed  genenllf  of  two  or  three  oMiubnaoa  placed  onn  above  thn 
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upper  one  of  whieh  cerl«in  gruiuliiliom  ue  round,  vbieli  fom  th* 

naUvr  of  tb«  Mnlv,  and  rendrr  it  moro  or  l<M  0|MC|ii».     On  tJw 

•trite  fn^iueiitly  cxbt,  ooowting  of  rowi  of  imaU  pMiUal 

_      lilnlHtqhMriiipi,  orliuvsuf  pearl'lilceirruiuluiiois.    Of  three  biihi 

•n  oAfln  one  bmHlnd  oo  csdi  nsle.     The  writer  believes  that  tliet*  fi 

■wmhnuiii  (n  nil  msIcs,  illboitgh  it  often  luippcRn  tint  only  tvo  ilM 

jaa,  tiwiiift  la  the  tnutspueocjr  of  one  of  th^m.    lu  dinrn*!  Ltpidopiei* 

IjuhpUs  box  tbe  property  of  n'tlectiii)^  ricli  aiul  ritrieil  cotoun,  man 

tbaa  tliow  pnxluoed  1^  t^  j^nuiubitiom  on  Uie  npper  tnetabimocb 

KoivjM,  mmI  tiiort'  piutkulitrly  lh«  exotio  ipedn^  we  putioululj 

iched  from  tUs  eotiroe ;  nor  are  the  noclnnal  Lepidoptaim  wsnting  in  iUa 

geuem  Nootiwanil  .Sphjnx  heinfj  eiiunploA  of  brilliiintly-<:o1onred 

though  they  are  fiir   iuftrior  to   tbe   diurnml   spt-cic*.      Tlie   rich 

■Die  Une*  iiad  gneu  of  >OUi«  i-xutic  Hpecien,  nuaji  UK  UlywiM  iinil  Pitrii^ 
from  a  pecoUsr  amuijceiiient  of  tbe  «tnn.>,  tJie  intervals  between  which 
pretlj  rrgulnriy  divided  tmnHverttely  into  lonfbh  iiquira,  eaeh  K|iiarfi 
[og  witJiiii  it  ii  fiinnel-abaped  deprfwiwt.  Some  mbIm  hikvo  the  property 
iiqicrwng  triuwm)tte<l  li^t  in  a  very  beantiAil  manner  under  the  miem- 
;  and  ■  {<ood  exnmple,  easily  met  with,  of  mich  K«leH  nmy  be  fntind  in 
Qninijut  Mdth  (Pltuia  gammu),  in  wlikli  thmeMKlM  amy  be  fnuml  form- 
the  pearly  or  eolden  bimdn  which  nre  wen  below  their  fint  wiiii,7i  on  the 
margin,  ftaiting  Inm  the  t>Ase.  The  piewnce  of  KmnaJfttions  on  the 
roemfannc  adds  much  to  tbe  rieliuoMt  of  this  optical  cffKC  The 
lit  of  theae  ohMmtlinnH  or  M.  Di-schncnpa  wens  lo  be,  that "  the' moHt 
nfiectiooa  pru<luce<l  by  the>»r»l0*urixiMdoptef«»r«<hi«ratJMrloth« 
of  Oieir  funwflor  Ihuii  to  tlie  retfularily  and  tmnapareiicy  of  their 

*rafenor  ITngei',  of  Vienna,  has  nuide  ii  cimoii-t  objterratton  npon  Home 
"der  frem  a  bifck  fonind  iit  EUeidiyia,  in  the  Thebaid,  L'pper  EfQrpt  On 
huning  it  nndH-  the  mioruecope,  he  (bund  nn  itn  thnn  ei^bt  ii]M<rif«  of 
of  which  it  WON  pouihic  ittill  to  make  ont  the  upecieo,  anil  Aiuiilar  in 
to  flpeoics  now  (rrowtni;  in  Egypt  and  Nubiu.  Tlie  a^e  of  Ibis 
between  3,0l)(>  and  -l.UMi  yenm,  it  woidd  not  appear  that  that 
haa  had  any  marked  eHecl  in  chAnKin^  the  ve^n-tiition  of  thitt  country. 
DaviM,  in  the  Mirroteopiad  Jmtntat^  has  calletl  attention  to  tlie 
ad  field  |irweiit*<d  by  the  employinent  of  pnlarittd  light — onworked 
ta  lo  any,  in  a  proper  scientific  manner ;  for  to  many  Mvealled  iniero- 
the  exhibition  of  it«  pretty  effecta  eomtitute  the  whole  science,  so  far 
an  concerned. 

BOit  notable  contribntion  to  microwopieal  comtnictaon  of  Isle  hiui 

lh»  nairetvtt)  scbroiiintic  micrvMonpe  of  Mr^r^  8mith  and  Beck.    T1li« 

deacribed  and  figured  in  the  JftrrviMo/nM/  Jottnutl,  haa  for  it 

tvcoiumeuclntion  clieapniM     th*.'  ■um  nf  Bre  guiixsu  bringint;  it  within 

nmeb  of  niaay  who  an  eefsuatcd  by  an  unfiitJMatuble  abyss  Croui  tlie 

iuwtruineulH  whieli  would  coat  aliuottt  a  year's  iacoute  to  theot.     An 

made  by  the  moot  experienwd  atimfaetnrBw  nl  so  low  n  price  ia 

an  advantj^ ;  but  the  chief  merit  ia  their  invention  is,  that  it  ia 

jbk  of  ntuucroiu  improveuionU  and  addition*,  which  its  paaseasor  can, 

time  lu  tirii^,  mnke,  us  bu  limited  fiindf!  permil-    TI^toi  ft  VoiVj  mmlX  "W 
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adJed,  lo  whidt  three  i7e-piocee  and  ihrra  objoct-sjlaMOe  nv 

SBch  ft  Ruuiurr  Uut  uo  kiboiir  m  loel  in  i^tlit^t  up  die  iMtntmeat.  or  tn  i 

tlw  -atettatay  duinffca.  A  binocntor  body,  with  llio  ■ai-c< 

ulMbcMldM!,  rmdilyiMiiui'iitilc  -wiih  Jiulo  |im<lifi.' ;  .m 

nrtioM,  to  tliM  tin-   iii>^t  nunc  tit  only  nee*)*  pvbrizin.     j- 

rrflnctor, lieberkuLii,  otuicrn  litciJji,  uii-l  luk-rotneU-i.i-i  in  I 

nny  work  vhicb  Uie  microKopist  niay  be  called  npou  to  i" 

iliqni  of  ehfiuicc  jinil  design,  it  inay  be  obji>«t«d  Uwt  the  :'■■■  n 

pOBSMsAs  thf*<t  AdvaitlAf^es  i>>  not  ho  sftamMiiet]  ns  higber-pnot^l  rnin,  iml 

wf  douH  not  timt  tlie  bMiuty  and  coraplet^nms  of  the  workatuakip  vlO 

;imply  oompeneato  fgr  any  iinu;;tiiary  (1<,-Jici«acic«  on  Unt  somc. 


MINERALOGY  AlfD  METALLURGY. 

Mmerai  Produce  0/  Italy. — TLi'  following  valuable  informaliim,  kUIv* 
Ui  the  miueral  produce  of  Italy,  is  deriTnl  from  a  leivjii  hy  tUc  cauai^ 
Bionei^  Qf  jurors  of  the  Exposition  nt  riorcncc  :— 

.yM/joAiir.— The  annual  pi-oducc  of  Uie  eulpkur  mines  of  Italy  i>< 
at  000,000  tons,  valued  at  t1iirt,v  nullioua  of  francs.     Sicily  jirodocts  ' 
gnatul  quantity,  wbile  tlie  Romagtia  produces  8,000  tons. 

Iran, — »5,000  Ions  are  produced  cadi  year.  This  ia  all  cliaiwiil  u^  «( 
fiue<juallty. 

£axj. — Tbc  proilitr'i'  of  Wd  w  7,000  Ions.  Th«  bland  of  Sardinia  sim 
fumUhrs  ITtOilO  tons  of  lend  orp  (Galana). 

Voppcr.—fiimnsX  product,  l,dOO  tons,  vbtftUied  from  tlis  mines 
Moul«-CaltuL  aud  Capanno-Vecchi,  in  ToBcany,  Agordo,  in  Tenatii,! 
Uie  Vale  d'Ao<^ta. 

Moraeie  Add. — Two  milllDns  of  Lilogranuues  (ratlier  wore  than  \m 
pounds  &roinltip<»s)  arc  produced  in  Pt«a.  The  works  of  Count  Lu- 
derelfl  yield  1,000.000  of  these. 

Com&iwfM/ef.— The  liguitaa  (wood  voal)  produocd  do  not  cxcefd  CO.OM 
tons  pet  aonuin.  Tliey  have  no  coal  in  Italy  but  the  |K>or  aullinKiuof 
tb«  Alps. 

iVioHl— Tlif  nickcUfcrous  pyrit«&  of  the  AIpA  yMd  50.000  kilofrMmaw 
of  mctjiUic  nickel  annually. 

<7f>U,— TIifi>e  pyrit«8  (nickeliferous)  also  yield,  by  amalgtmstiuBt 
AOOgOOO  francs  in  gold  per  annnui, 

^wxwy.— Tuscany  piodutes  3,S00  kilogrammes. 

JfoH^oww.— 1,000  toDK  a  year  art  produced  from  Ihc  mines  «f  ^v 
Marcel  and  Krantniura. 

AatiMotj). — Tuscany  |.roiluc«»t  moro  tlian  M  toils  of  anliinooy  po 
annum. 

The  A'jtifout  Origin  of  OranU«.—\i  19  well  known  that  Mr.  Borby.e* 
Sheffield,  some  years  »incc,  called  attention  to  th«  fart,  Uist  lh«  <|u«it« 
crystals  in  graiiitv  had  hollow  cavillcs  which  contaln(^d  water.  Mr 
Alexander  Bryson  has  been  pursuing  this  ini|uiry,  tli«  whole  of  whici 
t^nda  to  Bupimti  llm  viftw.  \tv  %  ym^t  xtctntly  publish*"!,  Mr,  Bijw* 
s£a(rs  \iijt  cuiiuluitiunb  Wvsa'. — 


wiKKTinc  sumcART.  399 

.  '  I  found  Ui&t  the  quartx  of  the  porphyry  of  Dun  Dhu,  in  Arrau,  wax 

ill  of  mirilieii  contjiineil  in  Ihv  <lutiMv  )tcuiiiinslr<l  cry^lAU  of  <iuarte,  for 

which  ibis  reniarluibl<!  porphyry  U  ilUtingaUhed.    1  Also  discaverrd,  in 

tii»  (lonMy   HciiiniiiaUfI    vrystule   uf    ijuartx    funned   in    tlii:   »alif<rrQu» 

gypSDDU  of  India,  thouaaniU  of  fluid  caritiea,  nnd  the  <miirtz  iiniireaMd 

jHAlh  Ihi-  ^ypsiua  ;  and  aa  no  geuloRiat  wuuld  huld  that  this  fonuatioa  was 

H|  igueoii*  origin,  and  ah  th«  qnarlx  «vA.t  iiit]>r<'s»ffd  hy  Uiegj'pauin,  if  not 

9mit(^i;ruranc>oua,  must  liave  been  eubsei|uent  to  it;  and/ as  tho  saiua 

idi^niinti'u.t  wcri'  rxhil>tt«<I  in  tltti  pitrj'liyrv  of  l)u»  Dliu.  t  Ain  fiirc(>i)  to 

Mu  cuiiclufiiim  that  the  latter  was  as  hiucIl  .i>jU(>oiis  in  its  origin  an  Ihe 

^■ifciroait  ftyp«iiin  fmin  India." 

The  Oofd  J>fponti  of  JVora  Srctut.—ln  the  monlti  nf  March,  in  1801,  a 
uian  «tooping  to  drijik  al  a  brook  obecrvMl  n  smaU  piece  of  guld  among 
tha  pvbblea  al  the  bottom,  and,  having  picked  it  up,  srarcbed  ntid  fuund 
other  qweitntiia.  Thi»  OMurred  at  a  pl&c«  al>out  n  mi1«  eastward  of 
Tugiler  tircr.  Gold  wa§  subsequently  otiMrved  iu  tbf  <)aartx  lodrs  un  lli« 
boundary  of  Lunvnburg  liarbour;  and  Mr.  Campbell,  wlio  cuiif 
meed  wa«biiig  the  oaads  accumulated  on  tJtc  lea-nliore,  wat  eininently 
ful  in  findinj;  gold.  Tlii«  led  to  miuinR  and  washing;  opcratioas  on  a 
Jiiderablv  scale.  The  i-csuUof  l1)ti<  hft»  l>eeu  the  discovery  of  soverat 
'stfiulvi'  Iracta  of  m«taniorphic.  rorks,  in  wliich  vidua  of  autifcriius 
fjuarlz  ahannd,  and  of  sands  in  whirh  gold  exists  in  remunerative  quan- 
riti4-3,    Tlie  follon-lng  are  analyses  of  IlioM  two  Tarielleit  of  NoTa  Scotl&n 

i 

^^P  00-04  «)-91 

SftOoric  Stotf. — Tn  1dt>7,  a  nicleortc  stone  was  seen  lo  fall  near  the 

Cage  of  Pamallee,  in  Southern  Uindostan.  Tliia  etone  liaa  been  obtained 
Mid  to  Ibe  We*t«m  Reeerv*  CollegCt  Ohio.    Il  has  been  carefully 
mined  by  Professor  CnraeU,  who  thun  deecribes  it:~ 
"  IntctnaJly  It  is  a  mottled  froy  colour,  having  numerous  oiroular  spoU 

tpiire  white.     Throaghont  it»  recent  surface  are  numorous  brilllaul 
cksof  nickel,  and  dialinct  rryatals  of  nickdifaronii  iron,  with  a  good 
I  of  iron  mt.    The  meteorite  is  n-markahle  for  the  great  amoant  of 
kel  it  rniitnirif,  nearly  17  p«r  cent.     I'be  magnet  ahttracta  SMol  per 
rent,  of  niagnetie  iron  and  nifk^l  from  the  powdered  stone,     A  careful 
ninnlion  of  Ihe  stone  detected  silicti,  lime,  |>otasb,  soda,  oxide  of  iron, 
Iphlde  of  iron,  oxide  of  ehn>n)ium,  oxide  <^  manganne,  iron,  nickel, 

H,  ropiten  sulphur,  and  pluMphoruH." 

[The  WrtJpBMT  />rumu  tif  conrcrting  rrnd«  iron  into  tteel  of  fin*  (joaliiy 

oni'  operation   is  nun-  acknowledged   by  it<  op|Minenl8  to  hr  a  suoccsa. 

■om  specimens  recently  exhibited  by  Mr.   Brockbank,  It  in  one  of  Ibe 

plaMic  and  maaageahle  of  mctala,  more  bo  cren  tluin  oop|>«r.     It 

tm  a  romaikohle  degrvr  of  durtilitr,  and  can  he  brat.  Banged,  or 

l<ed.  pllh«  hot  or  cold,  without  anncalinf,  and  omr  a  eoo««Aew»Vi\* 


Tangirr  GoU.  Lnatt^Hrp  GoAf. 
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rutffo  of  t«m{N;nilun,  wtiioli  ts  uot  Uiv  can  wiLb  onlioaty  sMd  a  \ 
A  plats  of  IB  inches  dUmetor  liw  hnn  forced  throng  a  aakicif  i 
until   it  liM  formi'd  d  Itihc  13  fc«f  long  uiil  If  Inch  dlamMBr, ' 
any  crack  or  flaw.    In  flrilliog  a  circular  hole  into  a  plate  of  BawMf 
ateel,  continuous  iiliarin};ii  are  foruiMl,  wlicreas  in  vopprr,  or  any 
nMUl,  Uw  shavings  bivak  into  pioont  ,V  inch  ^>llg.    ThcM  ili«cU  of  I 
ficHemar  >ofl  Bt«el  ean  W  b«nt  l»ckwsr<]s  and  forw»nla  huluInxU  oil 
wltbout  a  fracturv,  and  are  almost  u  flexible  as  paper. 


rnOTOGRAPHY. 

WITH  so  taanjr  clainut  upoa  the  «-uU-«pac«  of  tim  Intomatioaal  iai^ 
hhi<m,  it  appmra  that  iJhe  Bojal  OonuniBKoneni  liav«  boI  l—uy» 
to  plii«e  at  the  dispoaat  of  intending  pbotogiaphie  «xfaibitAra  ao  Wgt  M 
amont  of  aooonunodation  ai  will  fully  nUtfy  all  deaaaoda.  Tbqr  hn 
dsYotMl,  bowarer,  do  lew  than  Hire*  thoutaod  •quare  t«U  to  Uw  «ikiU> 
ton  in  tia»  dcpaTtment ;  and  w«  may  ooofidtnUy  uitiotpat*  that  Uw  fartb- 
oouniiig  diapljty  will  contain  the  ofat^ocst  nanba,  and  be  ckataatoristic  of  <m 
Znt^iab  opcrulora.  >L  flaudel,  aa  the  npooent  of  tlic  optiuaua  of  a  )u^ 
BMtion  of  oiiriii»adi«tJi>gnifthe«l  utirt  photogtaphara,  hna  addnaaedalMv 
to  llto  Council  of  Lho  Lioadon  fholoftrnphic  Socfety,  whwrin  he  adrooiaik 
policy  of  ni^iaiiiuDfr,  withoiit  deljiy,  ati  iiidftpt-iidmit  (rAihtbitiun  foe  the  tMq^ 
tioD  of  such  works  sa  are  npcvsmrily  vxlcIuiUhI  Tmni  thr  TuU'nratiooal  buiUil| 
at  Keisiiifiton,  but  which,  if  coUeoMd,  voold  constituU*  in  tlieiiiB«lv«  a  n>y 
complete  and  intcrcating  supplomcntaiy  gallriy,  likely  to  poaacw  great  aUDC- 
lion  for  a  tnunerotu  daaa  of  visiton  to  the  metropolia  during;  the  ooaua; 
aeHsoD.  Independently  iif  Itl.  Claudut'a  su^jipaition,  a  oommittre  (4  Ihi 
8outh  LtNidoD  Photosmphic  Society  have  alnady  annotraced  the  tNim 
of  a  uiiitually  ndvaiibixvoii»  urniiijjviiiwi  which  they  have  euHnd  iiiM  «il^ 
the  Dir«ctora  of  U\c  ('rytttiil  PiUocc  Company.  If  tbia  Bohanwcan  bo  nuriid 
isle  affeoi  at  Sydcahoin,  it  is  proposed  to  dcvole-n  Intge  space  in  the  fint 
gaUoiy,  immediately  adjoiniiiii  tbo  ccntnl  tmnsept^  to  tJu  pntpoM  «(  i 
JQrittih  .-iimI  Forei^  l*h<>Ui^ni|>bic  Exhibition  ;  and  in  rnoogniUon  of  Uk 
efforts  of  tbt<9«'  who  contribute  to  Ibii  (ullectioii,  it  i«  intended  to  praestto 
each  exhibitor  a  M(u»on  Uuketf  available  for  alx  uiuaiba  Ctotn  Iba  pednl  rf 
inaqguratioa,  which  is  proviaicmaUy  fixed  for  tbe  l&th  of  Hay. 

Sinoe  the  period  of  Uic  laat  report,  M.  Joubert  baa  ac«oiapliahed  aoA 
towards  perfecting  hia  procea  for  tnuixferring  pfaotogvphs  to  glaai  and  pan* 
latiL  Someoftbo  photo-enanieb  wludi  thutgentlsoiftneildbitsdoiiaraait 
eooaoion  were  utexoeptionAble  as  workb  of  art. 

Qrtat  pMf^roM  has  lately  bMn  nude  alw  in  tltc  ])n>diict>on  of  uiaspaMl 
photograph!  upon  i^aai  alidce,  SQituble  for  exhibition  in  Iho  oxy-hydng* 
lant«n)x.  Mr.  England  cmplo^-K  a  dry-ooUodioD  procew  in  wlw^  tanain  b 
tbe  preecrrstiro  agent,  and  prefeis  the  luc  of  a  tolution  of  eolphate  of  tF>D 
for  dovelopinif  tbe  image.  The  magnified  reprteentatbos  of  ttree^soaoMiD 
Paris  are  renarkably  true  to  nature,  from  their  having  been  the  itanll  al 
InatantancouH  cxpmure  ;  and  tbe  pictorcA  whieb  Mr.  Englaod  baa  laka  sl 
Ibe  Niagarn  YaUit,  aud  other  fiunous  iUuttntioas  of  AxMikan  Kvneiy,  m 

alio  U^iy  moceasful,  wVvctluE  cuuuiw&va  ^  ^ivuvnwya^  or  projeoted  opoD 

aaereeo. 


at^Mrrmo  sDMSABTi-  - 

The  InUr  muIUof  ProfesMr  Onthnin'H  impurtant  discorerie*  mdUtitfiit, 
hare  nferenoe  to  tbv  difT^rvnot*  obHirwl  in  th«  pawaRt  or  various 
throu^  poroQH  niL-iutminnt,  haw  pliweil  in   ihc  handH  of  |>r»ctical 
a  now  nnrl  YJtlii.iti|t^  in.'itr\im''rit.  The  diulyiis  will  lerve  a  useful 
"poipaw  IB  fldlMAtiift  tho  jcpiinaton  of  Mlt«  from  tugbiy-chni^ged  alb»in«a  and 
Othet  UqaMs  of  ft^lmiiiaiu  nature  ;  it  ix  aolr  DWObmiy  to  oipoM)  th«H«  mix* 
for  n  klwrt  tinio  In  lh«  Hotion  uf  piire  water  onUidc  (Jie  <luphrijt(ii),  wluD 
I  will  be  found  that  tbe  aal'imt  conatiiut'ulB  Iwvo  pntHcd  through  the  aainMl 
ifanuw,  or  tha  iKHnlU'd  To^otnble  pnrchiucnt,  without  Kuy  appredahle  low 
lb  pail  of  the  albumvD.    So  ooinjjeto  ta  this  'Mpanting  actton,  chAt  it  Ihi 
migpMtA  to  employ  such  mMus  (o  the  ftutlj'sia  of  Mmpouiirl  photog;r»- 
-fUe  prrpMntliom. 

lm|voniinr<nt4  in  the  oomtniotion  of  pbotospnpldo  appuntuD  liAve  rouiltni 
litlw  DMoiifoctnrc  of  chfapand  cAlcicnt  nUwfpraim,  by  iho  aid  of  vUch 
■  TUT  "fpnioc  Kurfooe  luay  be  iiiipirt«d  to  paper  in  the  form  of  the  flniahed 
porf,  nr  in  any  iitt^mtpdintr  Etaft^.  MnnrH.  Biiry  lirothera,  of  Mnnchcatrr, 
hmt  Buf^-eeded  in  jitttMy  ndtKUig  tho  comL  of  Dwuif  nuichimw,  ao  that  tliey 
■I  BOW  likely  to  enma  into  gen«nil  una,  mmI  etinblc  the  photo;;n>plNr  to 
JiyBmc  wilh  the  pniclii:«  of  arncUnK  nwny  the  proofe  to  be  milled. 

n*  eoinlrtictioii  of  tlie  f'aiuem  itself  ia  likely  to  andrr^  lUtentioa  iu 

!»^^  '     itig  tho  iiimnK  uf  a'ijuatmrnt  fur  fOLii^  iu  front,  iiutend  of  tho 

■ti-.  >rmn^iiient  hpinj;  workwl  from  thi*  bjick.     Many  runuiranoea 

iRr«  Iwcti  f>ii;q;r«ted ;  iuuimi;;  olhort,  thai  propoM-d  hy  Mr.  Window  poHWsMii 

lt»  ailvantM^  nf  rigidity  fmin  the  L-irL-utnalancf  of  tiu^  dark  Klido  cuteriog  that 

portion  of  tbe  cnincm-liody  uliii-b  iit  firmly  cbunprd  t^i  Hit-  Iripod   atond. 

I^lfroiind  );^iiaa  in  also  pemuineiitly  iitta(!hQdlo  Uae  back  uf  tbvcuincm. 

Mr.  Crookm  has  rcpor1«d  upon  the  cruTipiiinlivr  flUciriicy  of  a  sobHlituta 

ocange-gLaaa.    Muilin  or  other  li^ht  textile  rubric  id  coated  with  ]L;lae  in 

(o  doM*  th(!  inU'n<tti-«M,  and  forni  a  (.-otttiHiioiui  layer  of  uhtttt  y^thxiine ; 

leing  subniittod  to  the  action  of  a  wenk  solution  of  nitntte  of  silver, 

•xpo«cd  to  the  litfht.  foniiti  »  eoiiipouiid  which  in  iupcrriuut  \u  nil 

tho  yellow  ra-yp,  and  biniii<  tolpnibly  jientiaiient  and  insoluble,  in  Mmvpti- 

of  application  for  InlxinvLory  windows  a.nd  similar  pnrpotMW.    Tfic  Jkcta 

"wliieb  »tand  opponod  to  its  f^ncnl  introthiction  is  the  lirittleucaa,  whiuh 

"UBfila  it  for  mitfib  t:ix|Nniire,  and  IJii-  tvitdcDcy    to  lur-bubbUii  in  tlivijluo 

(pTing  riw  to  sntHil  pin-holea  iu  tbe  fabric. 

Tba  nnDoiuicriuoul  4<f  a  ho"  ptioU^'jTnphK  fn>ea*  by  Hr.  Kineiaon  J. 
l^fDoUK,  of  Dublin,  hna  piven  ri&e  to  iiiitdi  <U«ciusiuii,  And  to  the  ajwertjon 
flf  eoant«r  ctainLi  of  priority.  Sir  John  Hcnchel,  Mr.  Biimett,  I>r. 
Plupoii,  and  othrn,  niigxiir  to  hare  employed  the  oxalate  of  peroxide  uf 
boa  a»  a  chcuiiail  n^nt,  which  luifen  reduction  to  n  protocalt  on  exposals 
ta  (nuili;;hl,  and  it  cnpable  therefore  of  a  i>hotot;nii^to  application.  Mr. 
Reytioldi  propoaaa  to  dcvrlop  upoi)  paper  tbe  rcBtiU  of  eueb  cxpnsure  by 
trratment  afterwardi  wilh  Aimnociio-nitntC''  of  silver,  when  a  pietur«  will 
be  fanned  by  the  dnHc  rediioed  aiWcr  partakii^  of  the  general  cbafU4^ter 
v(  •  jibotognphic  neRatiTo-  Hir  John  llerediel  prejemd  eltloride  of  gold 
ftr  4mloping  the  image ;  and  Dr.  Phipeon  endeavotued  to  dupense  with 
Mm  mc  of  silrer  hy  iMnploying  pytopdlie  acid  in  eonjomtion  with  the  p»- 
mMguiiMof  potwh. 


403 


POPULAR  acmtcE  BcriEvr. 


ZOOLOGICAL. 

Titn  cutli,  AJr,  ntxl  s«s,  are  jx-ogtlrJ  wiUi  iuliabiUtiU,  to 
Byehiui&tio  ziwlogicftl  wnrka  may  l>c  n'gArHvd  u  so  tnauy  itirattenVi 
coiitaiiiiDg  llirir  naiiipfi  iind  adilresBcs.  But  so  numberieM  arv  thtir 
ilcnizpris,  that  it  cilii  lie  no  tuitttrr  of  snritriM'  ihnt  iiintiy  ftheiil>l  l« 
uveriAokfd  nnil  ouiltf')  fniiii  th«  mrli^r  eJitJAtiii  ;  so  llial  &  rakimi; 
■iipplrineiil  Iiefoiiic-t  afcvuviTy,  lo  irti-Lvr  tin-  iianit-H  of  nrw  t'iJIm* 
whicli  ftvm  lime  to  timo  reveal  tlipmselves  U>  the  pO'^^K  *.i'**  ^^  **' 
truilini;  KuoloirlKts,  who  scuur  over  uiilhtJilcn  ile«ert«,  wslrb  in  loaity 
MtUtndf.1,  nnil  .tcrnpe  the  Wtum  o{  llio  deep  arn,  ia  the  Irape  of  brugiag 
tu  tile  li;,'l>t  rif  Rcienoo  somf  I'^tirJng  cr^nture  which  has  hitlierlo  eliM 
llw  in(|uiMliv«>giut«  of  tho  atdciit  nalumJibt.  Such  ruaDing  supplentnt* 
nrr  numertiuft,  anil  ar*t  fiiriched  hy  th«  laboun  uf  woHcem  in  Duuy 
ruuntriee  and  in  mmiy  departmentti ;  and  it  is  i>tv[Mwed  tJint  lh«  prrviit 
arUi-lc,  Hint  Uiow  wlilch  Nuecwd  it,  eliould  serve  ai  an  index  tu  tW 
Rup|>lementi — liriii!;iii);  imder  the  reader's  ■ttonliuit  the  uiost  natiUt 
of  thf  ■liMiii};iii-ilied  fttrangrm  which  nve  ihiiH  uti willingly  aai)  an- 
ivittingly  ri'hLurd  from  the  fa(o  of  **  lihishiitg  iinrtcen." 

It  might  natumliy  lie  rxp^t•^J  tliat  the  flililitioiia  thus  made  tA  oar 
kno^Tl<!dgc  of  ihc  niiiiiml  inhaliilanl;'  <if  tlir  Klotf.  aflvr  »o  Ion;  |i#ri<>it 
of  rcsearrb  had  passed  by,  alionid  ooasist  chiefly,  if  m>t  fxHusivHy,  J 
ihe  tmaflfr  IvnTMtrial  auintnU.  'I'liore  are,  howecer.  some  lantf  inMs  rf 
the  «aitb':i  Ritifnce  m  little  rxplAtrd  by  thp  European,  that  wc  nuioiil  a>- 
wrt  that  i«rr»8trial  animals  Vi|ii.'k11ing,  or  ^vrit  «urpaMi»g,  in  B\x:f  iWm  atlK 
which  we  are  actjuainted,  dn  not  exist.  Thus,  cimimBtancts  han  w- 
ccatly  occurred  which  n^ndet  it  a  matter  of  hijth  probability  tktt  i 
coloBsal  bird  siniilar  tu  Iho  Dinuniis,  if  it  bt>  uul  the  Mas  itself,  btill  mm 
about  in  the  district  of  Nelson^  in  New  ZealsDil.  Th{>  CIovrmuHtt  fii- 
vryora  hitve  more  than  once  come  upon  footsteps  which  intrude  tben  wUh 
as  much  astonialiment  n«  did  thnt  of  Kiiday  !niq>ri*(>  the  loHUl^ 
Hobinsoii  CniitUD—  fi)ot»tr])B  wliow  Icngtli  was  fourteen  inches,  and  ■pnal 
eleren  inches,  n-hile  the  stride  measared  thirty  inrhn;  and  lhi»  Iw 
happened  under  ciKUiiiataiices  whicli  left  no  dontiil  iu  their  nuiufafof  ibiir 
being  hilt  a  few  hours  old.  Krclonir  it  may  be  bo|>Gd  that  wb  jhsS  kar 
of  the  rc^oratirin  of  oiip  &f  the  inarveUous  and  romantic  links  which 
connect  us  with  aii  elder  world. 

Hill  w  tiile  we  m<iy  fri-l  Kurpriv  ttiAl  such  vast  creatur(is,tmidiiig  the  ■j»u' 
solid  earth  with  ourselves,  should  liave  so  long  escaped  itt,  vra  can  fc«l  ■■■ 
wondor  tlmt  iIk'  huutidlous  sea  should  yield  from  time  to  time  ocwinsnTl) 
stranger  than  those  we  are  yet  Acquainted  with.  As  Spcnset'  cxclaiiHkii 
the  "  Tttery  Qucene," 

"  So  fertile  be  the  floojs  in  generation  1" 

while  a  common  proverb  tersely  exttreMn  the  same  furt,  which  sayi  I 
"there  are  stranjrer  fish  ill  the  sea  than  ever  came  out  of  it."   Thenrtsli 
ter]>ent  is  still  a  vjiata  ^tuutio ,-  and  while  so  much  can  lie  said  by  aatnnlii'> 
on  both  sides,  iC  mast,  inniubly  be  held  lo  remain  «f£  jtiditr.    Tht  dmL 
remarkable  B«ft-tnou*^*T  w\i\(Ji  ttw  "  utxlsSSawMi  cvv«&  t)t  oeeaa" 
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out  Dp  (0  thv  ligbt  of  day  for  same  tline  put,  irna  an  enonnoiis  cnUlefiah 

Di)wrTF4l  hy  the  crew  of  n  Fnmcli  ship  of  war,  the  Alectoa,  fttwiil  40  leftgucs 

K.E.  of  Tciicriffe.    This  monstrous  cephftloi)oj  waa  15  lo  18  feet  long,  with 

•ight  arms  A  or  6  tttt    long  covered  with   Buck«r»,  *v»  of  pDomwus 

aoM,  flml  Anji  10  inches  in  diameter.      It  was  estiioatcd  to  weigh  4,000  lb. 

UnfoTtunalelv,  U  mat  not  Hvcund,  although  wounded  and  neized  with  a 

barpoon.    As  a  Inlaura  againat  thene  vaal  additions  1o  tlio  Fauna  of  our 

jslobc.  ve  must  strike  out  one  of  the  tnoat  considerahle  of  our  qondrupeds 

'  from  rhe  roll.     In  the  year  I8A4,  the  ludcfaligaMe  Dr.  Gray,  of  thv  Britiah 

I  Altuwuni,  dewritied  tlie  liom  <>f  a  rhiiHwvnis,  which  was  so  reonarkably 

irved,  and  a>i  iliATn-ent  fcwm  the  honii  of  known  species,  that  he  founded 

Bti  it  a  new  Biteciea,  which  h«  called  li.  Crvm.    Tliat  exeelicut  Indian. 

isl,  Mr.  E.  blyth,  has  rvc«ntly  diaoovertd,  liowcrcr,  that  tlie  extra- 

Itnry  tivni  in  <iuc«tion  is  but  the  **  woll-developed  antcrioi'  horn  of  an 

old  male  AlnMcerMnwurraniu,  the  common  species  of  thcao  provinces" 

,(JtIautmeiB).    So  that  the  number  of  species  of  these  great  pachyderms 

ist  b*  reduced  by  Ihe  eraattre  of  Ilhinoceroi  Vrouii  from  the  list. 

There  is  no  division  uf  IW  aniiniL]  kingdom  to  which  more  nutneroas 

Mid  syslcUiatic  acceuions  are  constantly  being  nude  than  to  the  various 

onlen  of  insecu.     It  could  nut  be  othervis«,  when  %e  bear  in  mind  tb« 

VMft  pioportlon  which  the  insect  world  bears  to  the  other  divisions  of 

aabula.    The  inB«cl  collector  has  many  tliin^a  in  his  favour:  there  U 

eodleaa  rariety,  and  endless  iiovrlty  ;  no  fear  of  czfaanstini;  th«  subject, 

And  comparatively  little  labour  in  Iht  preparation  of  his  Hjiccimens,     Jl 

Uiaa  happens  that  iuwct  cvlUclvrs,  l>uth  in  tltis  and  in  fonign  conntrics, 

arc  numerous  and  succeasful.   Mr.  H.  W.  fiat«s  the  in  Jefatigablu  collector 

ia  «B  inexhaustible  field,  oonUnue«  to  enrich  science  uitli  liis  linla,  tlte 

latest  beiog  that  of  Loogicom  beetles    in   the  valley  of  tlie  Amason. 

Angola,  too,  luis  yielded  some  new  beetles  belonging  to  the  same  division ; 

and  to  tlie  Wei>Tils  other  collecton  have  awelled  the  lista  in  their  respective 

deparlmenta — as  for  instance  the  fertile  discoveries  of  Mr.  Adams,  among 

tb«  Mollusca  of  the  S«a  of  Japau,  have  most  recently  added  many  new 

apecies  to  the  Acephalous  division,  aa  well  as  a  long  list  of  Opistbubrnnchs. 

beloBging  to  tlie  fnmiliea  Cyichnidw,  IlullidK,  and  Phylinidn ;  while  Mr. 

J.  Yate   Johnson   has   carefully  ayslematiwd  tlie  Sea-anrmonee  of  tba 

neighbourhood  of  Funchal,  the  capital   of  Madeira,  adding  sis  new  and 

mnarkabic  species  from  his  own  researches. 

Bat  the  additions  to  the   British  Fauna  should  not  be  paaaedoverin 

dl«nce.  and  we  will  briefly  state,  ia  conclusion,  what  new  inhabitant*  of 

oar  own  islands  bare  ri'eently  come  to  light.    The  pages  of  the'Zoolo- 

giat''  faithfully  record  the  occurrenci!  of  unusual  Tisiton,  chiefly  birde^ 

to  variooft  parts  of  tlieac  Islands,     Amon^  them  is  mentioned  a  specie*  of 

goat-sucker  {Caprimuiffiu  r«/tci>//M},  killetlftome  time  since  near  ]<lewcaatle. 

Dr.Oray  annoimces in  the"  AniuU"  the  addition  in  the  Tlritish  rnllertion 

.of  Lbs  ran  Ath,  JXodtm ptmtatvm,  caught  near  Charmouth ;  and  the  second 

ppednien  foanj  on  these  coasts.      A  continental  \>n\\e  {EvHirti  pfkiOm) 

^Uu  bwn  met  with  at  Stockwell  j  and  new  additions  lo  the  Leptdopteroos 

Fauna  are  not  unlre^uenl, — species  of  Gclcchla,  Tinea,  and  other  luwcls, 

hirh  will  Im,  no  doubt,  duly  collected  and  recorded  by  Mr.  Stolniot),  in 

Ktl.  III.  ^» 
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%Ue  Entomol«ifUtt  AHnual,  Strvnl  new  Eatomoatraea,  inhabiting  cUrfy 
the  Firth  of  ClyJe,  an<)  Itelongioi:  to  the  genus  C^tbert,  harv  Imo  4i> 
iK'nV>e«l  by  tlip  Iter.  A.  M.  Noncsn  ;  ut  woU  a»  frtRh-watcr  spKiH  g( 
Cyprit  Riid  Candors  from  pouds  in  Darbsm.  I>t.  John  Andersoo  Amaibtt 
and  figuret  in  tb«  "  AnoalV'  &  uuw  spwies  vf  Hohtiariaf  dndgtd  ta  Btw 
•ay  Sound,  Shetlund.  at  fire  fatlionis  ;  and  th«  same  obwrver  Itu  syctnu- 
tiwd  tJie  gpnua  Sactulina,  which  in  found  parasitic  npon  crabi^  ddoilaif 
AM  sp«eiM,  .S.  triar^ularii,  wbicli  he  finds  commonly  upon  Uu  ediUe  cni 
{Gmcer  Paffumt)  of  the  Firth  of  Forth.  Againat  all  Uwm  addiUoo*, ahv 
matt  b*  deducted  a  frvah-water  inoliutc  (PAyva  atada^,  Iat«ly  detchbtdu 
Laviofir  he«o  met  with  in  a  brook  nrar  fiualiy  P«rk,  th«  preeuned  diM»*«m 
of  which,  however,  aovr  candidly  confesa^  it  to  liave  l>e«Q  an  erroTt 

Btfen  closing  this  nfjttnrf,  wc  would  caJl  attention  to  tlia  valuaUi  oti- 
kf^e  of  the  Zoophytes  of  Sontli  Devon  and  Cornwall,  now  in  eoorwo/ 
pnhlieAtion  by  rhe  R«r.  Thama^  Hincks,  of  L«cda,  in  th«  "  Annaliof  Natu- 
ral FTlstory."  The  enbjeet  of  Britiifa  Zoophytology  is  one  which  ceedi  on- 
fnl  revi&ion,  and  we  regard  tbeae  papers  as  of  great  importance,  anil  look 
forward  with  plenmirv  to  the  forthooining  work  on  British  ZoophjtM. 
wliicli  the  same  gentleman  is  preparing. 


POSTSCRIPT. 

StNCi  our  Aatronomieal  Summary  wae  completed  we  rwelved  fretn  Mr. 
G.  F.  Cliambers  an  account  of  the  discorcry  of  a  new  minor  planrt  hy  i>r. 
C.  H.  Peters,  of  Hamilton  Coltef^,  Clinton,  New  York.  It  will  take  tli» 
number  BeTenty-DDe(Niobe,  discovered  in  Aogust  last,  beMiniag  aenat;* 
two),  inasraut^h  as  it  was  discovered  in  Hay  laat,  although  only  M* 
mude  public.  The  same  correspondent  also  aonooncM  tlu  dlanmvy,  by 
Mr.  A.  Clark,  opticiau,  BottoD,  F.S.A.,  of  a  new  star^  a  ecmpanion  1« 
Sirius.  This  wae  made  with  an  improred  instroracnt,  which  Is  Ukely  la 
aid  in  the  development  of  nslronomlral  reseaKh. 

We  are  compelled  most  reluctantly  to  defer  the  inaevtion  fif  ProfMor 
Ansted's  second  paper  on  Caverns. 


I  "PEW  of  our  reodtTB  who  visited  the  Groat  Eiliibitton  of  1 851 

]J.    will  have  forgotten  the  fir?t  oSect  prodaced  upon  their 

itnds  by  the  beautiful  crystal  cdifico  and  itw  (^ontunta. 

Strong  mon   wept,  thoy  know  not  wherpfore;   some  were 

coinijletely   bewildered  with  the   surrounding  eoeno;  and  all 

who  trod  tlie  niaxe  of  courts  luid  avenues  wpro  glad,  after  a 

brii!f  space  of  time,  to  seek  some  qniet  comer  and  i-est  their 

wearied  minds  and  bodies;  for  the  multiplicity  of  novel  objocts, 

the  varicfl  cuHtume^  of  the  vjsitoni,  the  g^^and  arching  roof  c^ 

oiy«tal  overliefld,  the  bw  eft  t- seen  ted  flowers  and  ebiU  sweeter 

Btnuns  of  music,  the  wide- spreading  trees  in  full  leaf,  ciyatol 

^fotmtains,    }4ilc>nt  statues,    sparkling  jewels,   and    a  thousand 

>thcr  attractions,  riveted  the  attention  by  tumtK,  drawing  it 

lx>  this  side  and  then  to  that,  until  the  spectator  walked  as  in 

dream,  and,  unable  longer  to  appreciate  the  wonders  around 

1,  uauk  down  exlianated  and  satiated  with  the  feast  of  beaaty, 

Igrare,  and  novelty. 

Since  then  wc  have  had,  and  still  retain,  tho  CrTBtal  Fabce 
f  uf  Sydenham,  far  echpsiiig  that  of  1851  >u  e:<tlcruiil  beauty,  and 
fbrmshed  with  all  the  attractions  of  art  and  natitro  witliin  and 
iritbont  it^  walU  of  crystal;  tho  *' Exposition"  of  Paris,  oon- 
uentrating  within  its  precincts  all  the  works  of  art  and  industry 
of  which  ihe  Continent  could  boast.  Manchester,  Dublin,  find 
othur  cities  have  followed  in  the  wake;  aud  now,  after  a  bpso 
of  eleven  yejira,  we  (ire  again  called  to  the  metropulin  of  Great 
Britain  to  witness  the  progrosB  of  the  indnsoy  of  mankind  in  n 
Becoud"  World's  Fair." 

Bat,  nlas  1  the  fairy  tale  of  cliildliood  baa  lost  its  charm.  The 
light  CrystAl  Palnco  has  given  plaee  to  the  solid  edifice  of  brick 
and  stone,  and  the  directors  of  thi»i  new  enterprise  say  to  us,  as 

I  plainly  as  tbey  can  sneak  thnjugh  their  brick  walls :  "  Yon  bavo 
been  humoured  an<l  mdulgod  in  the  Cancy,  now  you  must  descend 
to  the  tact.  Formerly  we  found  it  necessary  to  lure  you  through 
the  oeiuiea,  but  now  you  are  no  longer  children.  A  decode  of 
years  bM  changed  the  wants  and  tastes  of  your  race,  and  yon 
must  therefore  acconimt>d8to  yoorsolves  to  circumstances,  and 
be  content  to  study  tho  material  progroas  of  a  utilitarian  age." 
VO,  IV.  2    F 
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Wttii  Uus  view,  theo,  Uie  transparent  wuUs  of  crystal  at 
converted  into  impenutrablo  itriek ;  ligbtj  ornnmentAl  iron 
arches  ^e  place,  here  and  there,  to  teinporarj  wooden  o&M^ 
in  order  that  moro  epaco  may  be  aSbrded  for  the  exhibickm  of] 
workd  of  indnstiT  j  and  ovwything,  from  tlio  portvlain  f 
lain  to  the  solid  refreshments,  spades  of  work — hard,  oi 
work,  aod  its  ncli  goMou  fniita. 

But  tho  contrast  with  tho  Exhibition  of  I80I  is 
to  remind  the  spectator,  not  oniy  of  Uiu  inaterial  pregms 
which  haa  bofn  made  in  the  int4?rini,  but  also  of  sad  cirunu 
that  have  occurrefl  sinco  then,  and  of  others  whio!i  aw  w» 
taking  place. 

We  aro  BHrt*  the  zealoQB  noblemen  and  gentlemen  whrihirej 
token  »o  active  a  part  in  the  oxecntion  of  this  woi-k  will  pantji 
us ;  nay,  they  will,  we  think,  agree  with  us,  when  wo  say  Uii 
there  is  a  falling  off  in  the  graec  and  harmony  of  the  di^lsjrJ 
owing-  to  tho  abftenoe  of  one  who  combined  the  solidity  of  o«j 
nation  with  tho  taste  which  cliaracU'rizos  his  own,  and  towheaj' 
intelligence  the  success  of  the  Rrst  ]-^hibition  was  mainlv  dv. 
The  presifliug  yx.-uiu))  of  the  place  eucms  to  manifest,  by  (!be 
carelessncsa  of  her  atlin-,  her  esiwm  for  tho  Prinee  who  prv- 
parod  hor  first  paluco  and  wa.<i  removed  hcforo  the  second  ins 
roadk  for  her  reception. 

Then  there  is  another  "  absence  "  by  which  this  gr>-  ■  ' 
of  oil  nations  is  rendered  conspicuous.  We  miss  (-^^ 
reader!)  the  long*  rows  of  Yankee  hams,  and  pork,  and  ri>::  1 
bales;  ay,  no  one  will  deny  that  we  miM  those;  the  tlour- 
barrels,  ftdl  or  empty,  the  heaps  of  gutta-percha  soles  and  i  >  . 
we  miss  their  roclang-chairs  and  their  reaping-machines.  J  -t 
thoir  cotton  biilew  are  now  being  employed  to  make  bonfin", 
or  to  protect  brothers  from  the  lunrderoua  tiro  of  brothwe  *t 
home;  nml  their  reapinff-mnchiuea  are  converted  into  floytliw 
with  which  Death  reaps  liis  dread  han'ost. 

I'oi-tunfttely  for  us  wo  huvc  peace  at   hotne,   nlthonch  '*''" 
catraal  visitor  who  saunters  down  the  great  aisle  would  Lr  ^ 
think  so;  for  the  display  of  rifled  urduauce;  of  i" 
ii-on  battered  by  di'udly  misBJlca,  and  of  small  or: 
stars  and  p_i,Tamidit,  wonld  load  tho  stranger  to  su 

were  either  on  the  eve  of  a  great  war,  or  had  ju 

one  of  long  duration.  Nor  would  his  surprise  be  dimiuisliH  if 
he  woi-e  told  that  all  these  terrible  implcmcnta  of  warfnri^  h"'' 
been  devise<l  iu order  toeuablo  us  to  umiutaiu  peacefol  relHii"'- 
with  a  neighbouring  peopln  who-H?  contributions  to  our  Sho* 
lire  the  admiration  of  aD  beholders. 

iStrnngu,  then,  and  of  a  mixed  kind,  are  the  ' '  "».'- 

f^vted  by  a  cnmory  glance  nt  our  Great  Kxhibitiu:.  ■■-.  ...  :^-j;', 
Sdeoco,  and  Art  j  mit  -we  musV  Ao  V\»  VrvfiAiBiu  t*  v\*  ••O 
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nuBSioners."  miist  ceaso  to  moralize,  uati  t^ike  tho  world  as  we 
Sad  it,  eucaaed  in  brick  and  utmw.  Wu  must  cast  an  inquiring 
glance  into  tho  Courts  nnd  Anuaxcs — each  an  eihibition  in  itself 
-— &nd  endeovour  to  note  the  progress  of  the  soiences.  To  do 
" '  as  cotniilctely  as  our  space  permits  will  be  onr  aim,  and 
this  Wtw  wc  invite  oar  numernns  friends  and  contributors 
send  us  their  impressions,  their  Nons  op  thb  Exhibition. 


^THK  AGKICULTURAL  IMPLEMENT  DEPARTMENT. 

H  BY    aoWABD    BEKD. 

Ik  18o1  wl-  well  remember  to  have  turned,  with  something 
Aisgaat,   from  the   maguiliceut    department   wLero  Hussia 
ihjycd  her  makchito  furniture,  rich  mosaics,  and  splendid 
of  gold  and  silver,  to  the  boles  of  cotton,  tho  maizo. 
pickl(;d  pork  of  America.     Thoy  were  strikingly  oppoeed 
one  another,  and  it  re<]uired  some  minutes  borore  wo  could 
j)preciaic  the  force  of  the  contract.     Tho  samptuoas  display  in 
!ie  one  ropresentod  the  grutificution  of  tho  few ;  the  >-uIgar 
it  practical  esscniiaU  in  the  other  represented  the  comfort  of 
the  many.     lu  the  one  we  beheld  the  luxuriuun  adonunent  of 
the  palatial  residence;  in  the  other  the  solid  comforts  of  coi- 
t«fe  nomes.     As  wc  gazed  on  the  one,  we  beheld  the  means  by 
which  the  land  &om  Canada  to  the  Mississippi  had  been  sub- 
jected, dtitfs  raised  aa  by  enchantment,  deserts  peopled  in  a 
4t»8on,  the  whole  coontry  knitted  together  by  iron  ways,  which 
3sa  the  track  of  the  Indian  stOI  fresh  amid  tho  dead  loaves, 
other  spoke  of  popular  ata^rmilion,  and   recalled  the  lie 
ith  which  Voltaire  flattered  and  lulled  Louis  Xli''.  in  the  midst 
court. 

CaUe  irplntideur,  <:ette  jiuiiiim!  mondniiui 
D'an  ri^«  bmmuc  aont  la  iimrquo  o«rtaine. 

There  will  be  found  the  same  revulsion  of  feeling  in  favour  of 

y'v  ■neer  force  in  the  Eastern  Annexe  of  the  International 

<ti,  although  one  doea  appear  to  be  leaving  all  that  ia 

:...„  behind  wlion  penetratiiig  the  ttmnol  by  which  it  is  ap- 

;hod,     Wluiu  the  mind  is  fully  awakened  to  the  utility  of 

Itural  machinery,  to  tho  important  port  it  plays  in  tho 

ion    of  tlie    waste,    the   culture    of  much  of  the  raw 

Ferial  which  constitutes  our  wealth,  and  the  production  of 

food  wliich  supports  man  while  he  cTCfttes  out  of  tho  raw  mate- 

BubfttajTces  tvhich  contribut*  to  our  comtorl  ot  \^^  ^wcwa 

Svh  (fratifvvur  taste;  the  ehanna  even onuujtv art ■wiSiVjt^*^^'^^ 
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to  possess  H  forniidnblc  rival  in  the  lioraeliuoHS  of  praciiokli 
in  Its  worWing  dress. 

llcro  may  bo  observed  the  drainer's  tool*  which  haa  oat> 
\*orted  into  a  fertilt}  field,  the  ininHmic  haunt  where  F0\'or  luriced, 
and  whence  he  has  mado  his  deadly  raids  npon  tho  ne^- 
bouriug  centimes  of  populAtion ;  here  is  the  lineal  deflcraidMl 
of  the  crooked  Horoan  plough  once  guided  by  the  good  Cia- 
cannatug,  and  which,  impr-oved  in  form,  has  upheaved  \hv 
tenacious  clays  of  Kngland  to  the  keen  disdntcpi^ting  tooti  irf 
fn>8t  and  harrow,  cliaiifriTip'  a  ehuTlish  receptacle  into  a  fettib 
seed-bed,  Agiuu,  observe  the  uul-omaton  machine,  whidid»> 
poeitfl  the  seed  in  ro^Iar  lines  at  an  equal  depths  accompanied 
by  nourishment  suited  to  its  carlieBt  development.  Near  't, 
the  impleineut  which  follows  when  the  woods  appear,  imd  kn 
low  tho»e  enemiefl  of  the  cereal  blade.  Tlion  we  have  Uieiroo 
reaper,  with  his  keen  nwift  siekle-edge,  before  whose  rwEcal 
progress  the  grain  bends  and  falls  for  presen-ation  wboa 
ripened  by  the  sun  of  summer.  And,  liwUy,  behold  llie  peit 
fiteani<dri\'en  flail,  which  nt  oncelasliea  the ^tun from  itsretmi 
and  assorta  it  for  use.  These  are  hut  a  few  t^'pieal  fonnn,  bn^ 
they  suHice  to  snggost.  the  part  played  by  machincn'  in  the  x" 'i.' 
work  of  food -production,  by  which  the  ronntry  district-^  lii'*.' 
boon  drained  of  their  population.  The  laat  census  ahew^  j 
singular  decrease  in  the  simply  rustic  element,  Tlie  wildn  uf 
Australia,  the  bock  woods  of  America,  tho  gt»ld-gaina  of  auri- 
ferous regions,  and  tho  temptations  of  largo  wngea  in  the  lailb, 
iron-wortfl,  wud  railway  enterpriaes  of  oin-  own  oountiy,  hnv 
drawn  Hodge  from  his  cj\iiet  village  in  spite  of  tlio  low  &f 
Bettlemcnt,  and  yet  the  business  of  the  farm  goes  on  us  well  «'; 
ever.  Tlie  area  of  land  undercultivation  is  increased — it«  fcrt<!:ii' 
augmented.  Macliincry  has  enabled  us  to  effect  tho  solnt 
of  an  economic  problem.  'Whereas  in  a  savage  state  one 
can  barely  obtain  enough  from  I  he  soil  for  the  supply  of  hii  own 
wants  and  Ihotte  of  Iiik  family,  we  have,  through  Oie  used' 
machinery,  attained  a  state  of  eiviUzntion,  in  which  the  laboorof 
o)ie  nearly  suflit^j*  to  «iipply  the  wanta  o(/our  men,  no  that  wliite 
one  is  retained  in  the  field,  IhreoaresenttothetuwnHtoworkiw 
the  World's  Great  Bawiar,  and  are  supported  while  thus  incroe- 
ing  the  national  wealth.  The  result-s,  therefore,  of  human  §H1I 
in  other  depjirtments  of  this  Kxhibition  may  he  regarded  m 
directly  due  lo  the  ini[ilements  of  Iiu-sbsiiih-y  here  lew»  attiv- 
tiveiy  displajrcd,  because  they  have  set  men  free  from  the  cul- 
ture of  tho  soil  and  the  production  of  essentia!  food,  tonuoiHrr 
to  the  more  luxurious  wants  that  always  cbaracteriKe  the  jx^ 
giiess  of  civilized  num.  PruBorving,  then,  a  duo  sense  of  ^j 
relationship  which  «u>js\8U\ic\MtCQ-A.Vv(>  dehcato  tissaofl  of  i" 
loom,  tho  ennoWVing  wotVr  ot  wrt.,  vaA  ^c  Wrvaw?! 
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git— or,  better  still,  the  stcam-tli'awa  cultivator — a  passing 
ipse  of  the  conUinle  of  this  mntier-uf-foct  Boction  coanoi 
to  ofibrd  satisfaction. 

About  1-tO   uumtifkcturers  of  a^coltural  impIouiGuts  liavo 

^  advHotagti  of  tho  oppoitunities  hero  ntfordcd  to  thom 
le  display  of  their  goods.  All  th»  principal  firms  are 
ipreseuted,  somo  bv  a  few  main  articles,  others  by  a  completo 
uiibition  of  e\-erytning  luodo  in  tlietr  workshops.  Hero  wo 
BTcerre  barrows,  boilers,  and  lx»ue-inilla ;  carts,  chaff-cutters, 
id  chums ;  firc-enf^ni>s,  flower-stands,  ami  forks ;  garden- 
lob,  grinding-mills,  and  grubbers;  ha)rTnnkers,  horse-rakes, 
ud  hurdlca ;  mangers,  maQglcs,  and  millstones ,  pails,  ploughs, 

d  piimpa;  rakes,  reaping- nini-hines,  and  rollors;  BcytJies, 
ndoa,  and  stcam-enginr^ ;  thra^ing-xnachinee,  tree-guards, 
id  tunup-cutt^-'m ;  waggons,  washing-machines,  and  water- 
u^ ;  intleetl,  more  than  can  be  well  enumerated. 

But  it  i.s  not  our  intt-utJon  to  follow  this  alliterutivc  category. 

ere  wo  to  attempt  it,  there  would  be  no  great  ditticulty  in  show- 
ig  that  Progress  is  aa  well  represented  in  the  Eastern  Annexe 
i  in  other  departments  of  tKLs  World's  I'ttir.  A  M'aDc  through 
isB  section  will  oonvinoe  tho  visitor  tliat  its  couteiits  are  not  ex- 
iled c-Isowhcrc  cither  in  contrivance  or  workmimslup,  and  those 
ho  renierahertho  Agricnltuiul  Iinploments  in  Itiril  will  porcoivo 
irprising  advances  in  several  directions.  Intere.st,  for  such 
jasons,  may  gather  around  the  thrashiug-ma chines,  reaping- 
lachines,  tlie  machines  used  in  the  preparation  of  food,  engines, 
ftd  the  like,  but  it  fairly  cnlminatea  in  ihe  Steam  Vlongh,  It 
i  doubiftil  whether  any  other  section  of  tlio  Exhibition  can 

int  to  such  an  uchiovement  as  this.  In  1H51  there  was  no 
earn  plough ;  there  were  drawings  of  impossible  nmchlnufl 
goring  that  name  in  tlic  Patent-oQice,  and  m  1855  scarcely  a 
[TTow  in  the  conntry  had  been  turned  by  this  mechanical 
irpriso ;  but  now  what  crops  of  wheal  and  mangcJds  are  send- 
g  down  their  roots  and  luxuriating  in  tho  deep  steam-stirrwl 
Lsoil  I     And  all  this  aocomplished  in  seven  years !     'J'hink  for 

m«jmunt  of  the  iuduniitiible  per.teverance  of  the  llucking- 
jufOiirc  tenant-farmer  Smith;  of  Uie  courageous  and  inventive 
Qwler;  of  the  sanguine  Caoadian  Ilomaine ;  of  BoydoU,  and 
shcr,  and  Williams,  and  the  brotliers  Howard;  of  patents 
btabicd  and  abandoned  ;  of  trials  innumerable,  pnbne  and 
liral«,  and  we  liave  here  such  a  .story  as  the  previous  forty 
«r8  could  not  toil,  granting  always  that  thy  progress  of 
at  period  had  much  to  do  with  tlio  development  of  this. 

Ju  1851  our  progressive  fnnnei-swere  only  bcgimiiug  to  think 

the  advantages  ix^  avtuvm  failomn»],  of  the  cleariug  of  land 
iring   August  and   September,   of    its   pre\iaration   for   the 

■ly  bwiiug  of  the  rwl-citip,  and  had  jual  iiato'JtTsA  Xvcm 
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insoffioient  vur  borse-power  vras  for  sacli  tapplenwitfUT 
laliour.  Bontflll  and  Coleman  "had  fumiihod  Uw  desin-d  Ucil- 
parers,  but  wo  yet  wnntcd  the  aojciliary  force.  Scan>elt 
Anybody  si  thai  period  had  conjecturod  U>o  possibility  of  uboo- 
doninfj  the  dead  fallow  systom,  so  long  in  clay  di>i  ■     ^' 

nizvd  proccsa  in  all  programmes  of  roiatiunj  n<.'i . 
it  until    1855  that  the  davvn  of  em;h  a  day  was  bt.J'^l  i 
tliofic  advfiJiced  ones  who  are  always  watching  on  the  mi.'iiiit.u:; 
licights  wbero  iho  first  streaks  of  tight  ara  viaiblo.     Bui,  viuf 
a  change  have  wc  now  I     Wo  nro  at  tiorae  with  Kowltr's  si^t.! 
plough  and  Smith's  "  smasher."     Tlie  squire'*  horse  toki  <  i 
more  heed  of  Uie  eiu^e  travoreing  the  headland  than  of  itu^ 
have  crossing  the  i«ad  ;  dead  fallows  are  rirtimlly  bbandonoil ; 
the  clays  are  redaimvU ;  th^  are  absolutely  to  be  considered  cf 
some  oso  to  ne,  and  tlie  land  now  oversliauowcd  by  broad  blade 
and  glossy  leafj  was  cleared  and  laid  up  last  automn  to  be  pal- 
Teiized  by  the  glacial  inilncncos  of  winter  and  fertilized  by  ^^^ 
free  access  of  air  and  rain.     This  isagloriou.s,  a  highlr  poc'ticnl 
revolution ;  and  it  bas  occurred  in  less  than  tun  ycar^  I     Ctlcn- 
latoj  if  you  can,  the  effect  which  may  bo  produced  by  the  unbnng 
toil  of  some  two  hundred  of  tfaeso  st«im-drtvca  cidtarotf 
ripping  up  the  sohd  pavement  made  by  the  pi-eai-ure  of 
horsos'  feet  and  tlio  sole  of  the  tcam-dmwn  plough,  imperv^oici 
alike  to  rain,  and  rout,  and  air.     A  new  mme  is  opontMl — or, 
in  other  wonU,  the  coni-gro'A'iugaroa  of  oar  island-homo  is  e.v 
tended,  doubled,  trebled — not  horizontally  but  vertically.     Ye  ' 
may  search  in  vain  for  inreutious  in  other  departmeot«  of  ill 
Exhibition,    likely   to   produce   such    singularly   advont 
eSbcts  upon  the  nituro  of  our  ronntr}'. 

Wo  wUl  not  now  enter  upon  the  consideration  of 
advantages^  but  will  uiideavour  lu  narrate  tho  steps  which^l 
the  present  state  of  the  rope-traction  system  of  steam-t 
It  would  occupy  too  much  space  to  tell  the  whole  history,  takit 
oar  readers  back  to  ItJSO,  or  beginning  at  a  later  date,  rendt 
menioi*able  by  an  enthusiastic  inventor  who  indnce<l  sevtt 
neighbours  to  pai-t  with  their  horses  because  he  had  designed  i 
machine  to  suporsedo  them.  Kuch  a  trip  into  the  past  would  f 
very  pkuisaut,  but  we  sliall  just  fall  in  whore  Mr.  Fowlu 
having  solved  the  diffiailty  of  draining  laud  by  steam,  wm^ 
quick  enough  to  perceive  that  tlie  attempt  to  do  one  thing  Iis^ 
given  him  the  power  to  do  another,  and  that,  Ihousdi  draiuiugj 
might  be  better  done  by  men  than  by  steam,  plou^^ng  mij 
be  performed  more  cheaply  and  conveniently  by  steam 
horses.  This  was  in  ld5o,  when  iutclligent  farraera 
wishing  for  horaes  without  feet,  and  implements  that  wonlJ 
work  night  and  day  dnvmg  tKe  critical  six  weeks  of  Septeml 
and  October.     Tho  v,ind.\t*a  \\e  \lftc4SoT^3lMsx»0*il^«3>w^' 
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?,  so  Utat  he  had  only  to  inTcnl  a  plocgli.    A  glance  at 

_    Jit  {PI.  X^ll.,  fig.  1)  will  shiiw  the  wiudlass,  which 

Ist^  of  two  drums  on  vertical  axes,  in  a  frame,  sot  half- 

ftj  down  one  aide  of  tho  field,  and  driven  bv  &  portablo  online. 

two  wiro  ropes  lod  off  from  the  drums  in  an  angular  dircc- 

to  tlio  luicborages,  aft  representt-d,  uuclin^  in  the  plongb. 

auchomgo  coiisiKtod  of  a  low  truck  tvitb  four  eharp  dJuum 

'  of  wheels,  which  cutting  deeply  into  tho  ground,  oScTGd 

I  re^stuucti  fiidewayti,  whilt^t  tkoy  wt-re  ea^y  puUud  forward 

ingh  tho  soil.     A  largo  ahcave  or  gi-ooved  wheel  was  placed 

lemeath,  round  which  the  wire  rope  piussed,  and  tho  truc-lc 

weighted  with  earth  to  hold  it  firmly  down.     The  ropefi 

'led  to  the  anchorages  and  passing  round  the  pulleys  at  tlie 

lers  of  t\w  6eld  were  so  comnumded  by  the  men  at  the 

that  tho  anchorages  could  bo  pnlled  forward  by  means 

them,  BO  aa  to  be  always  opposite  tho  work. 

Tlie  "  balance"  plough,  exhibited  in  18o(>,  continues  pretty 

ich  as  it  was.     It  cont^iHted  of  two  sets  of  four  plough-bodiea 

idly  fixed  at  oppo-iiie  ends  of  a  long  beftm-&amc,  which  xvas 

icod   iu  tho  uiiddlo  upon  tbu  axle  of  a  |Hur  of  uarriage- 

(fig.  2).      Tlic    hauling-rope,  in  this  cam^  attaehou  a 

lo  betow  tho  centre,  exerts  forco  on  the  KOt  of  ploughs,  on 

piii^  tho  man  is  seated,  in  the  direction  of  the  arrow,  while 

alack  ropp  dangles  in  the  wake  of  those  ploughs  iu  order  to 

all  the  implement  back  and  draw  the  opposite  set  the  rvverw 

[ly.     The  steerage  was  simply  efTcctcd  by  a  man  riding  on 

implement,  who  was  enaolod  to  lock  tho  axlctree  of  the 

Tho  anchorages  iu  1866  were  mado  self-moving^  so  as 

work  without  any  dopcudoncc  upon  the  men  at  tho  engine. 

lot  numy  months  afWr  this,  iu  1857,  on  ordinary  engine  was 

~  upon  tho  sCreugthened  framo  of  tho  windluh-s,  and  Iho 

was  made  to  trnrerBO  the  field<headland  by  winding  up 

^rope  anchored  forward.      The  macluner}*  as  it  then  was  is 

nented   in   fig.   3.     Let  tlio  eu^e  be  supposed   to  be 

itering  one  end  of  an  oblong  field  vnOx  its  train  of  apparatus. 

niftkei  itJf  way  to  the  opposite  end.     In  one  comer  it  leaves 

anchor,  and  then  procee<la  to  take  up  itii  own  position  in  the 

ler.     The  rope  spans  the  di<<tAni.-(>  l>etwo6n,  and  when  steam 

up,  luinls  the  plough  to  and  fro,  the  engine  and  anchor  dmw- 

theinselves  forward  by  tho  ropes  onchorefl  forward  along 

'  opi>oaing  headLinds  a.^  the  plough  requires  a  new  bite.    Thus 

see  the  matter  simpUfied,  and  rope  and  power  economized. 

ic  advance  was  certainly  grear,  so  much  so  as  to  merit  th& 

£00  prize  offered  bv  the  Highland  Society ;  but  still  tho  tna- 

~  lery  was  too  ponderous  and  uxpensiTe  for  ordinary  farm  use. 

Mr.  Fowler  in  ldo8  modo    another  important  step.      His 

undr-nront  a  completo  revisvou.     A,  IttW  Vi\i>£ij»* 
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vfiih  two  drums  (fig.  -i),  eocli  four  feet  in  diameter,  on  vertial 
oxlos,  and  bcnring  upon  their  oircumrercDCCs  fuur  groorcs,  had 
tfiken  tho  place  of  the  old  one.  Here  was  a  froah  eooaimj 
of  rope  aud  of  power.  lu  place  of  two  long  ropes  which  wooihI 
and  crushed  upon  themBohros  in  a  mnnner  which  greatly  injora* 
metal  cordage,  therewas  established  Bn  endless  rope,  irimplr  fnw- 
iiig  from  the  moveable  engino  od  one  headland  of  the  &eld  to  thg 
movGftblo  anchorage  at  the  other,  but  with  a  sofiicient  imrfiuY<- 
gri]>  in  the  dnmi'gi'OOTOs  alrcadv  mentioned  to  keep  it  fram 
Hiipping.  The  rope  vras  divided  into  lengths,  joined  br  boob 
and  eyee,  and  oonld  be  acoominodntcd  to  the  flaotoating  lecf^ffi 
of  the  furrow.  This  apparatus  has  peculiar  iaterost  atts<} 
to  it.  It  deciiled  at  Chester  the  important  case  Stenm  v.  ii. 
jHfUfer.  It  e*lahlUht:d,  infctei,  for  the  fiftt  iima,  thai  tttam  U 
an  economical  gubstiivf^  for  Jiorgo-jwtpcr,  and  in  60  doing  wia 
for  its  inventor  the  prize  of  £500.  The  heme  and  the  xteam- 
drawn  plough  were  tested  side  by  sidej  npoii  light  laiul 
there  wa.s  shown  to  be  a  snWng  of  28.  9|<i.  an  acre,  wliilftipoD 
heavy  land  tho  saving  by  the  employment  of  the  steam  ploatili 
appeared  to  be  5».  8\(l.  au,  acre.  In  the  latter  part  of  the  ssnw 
year  it  was  found  possible  to  disptsnso  with  one  of  these  two 
ilnims,  and  to  inti-odncc  tho  arrangement  shown  in  fig, 
'ilio  pnipulsjoii  of  one  in  place  of  iw»»  dmni-a,  beoeoth  tli< 
frame  of  tho  locomotive  engine,  again  economized  powcTj  or,  in 
other  words,  cool. 

At  a  snbaeqnmt  period  the  implemoui  was  very  much  rcdnoeJ 
both  in  817X3  and  price,  and  so  bghtenod  that  whilst  at  ibff 
meeting  of  the  lloyal  Agricultural  Society  at  Canterbury,  in 
1850,  it  seemed  content  to  grapple  with  two-horvc  M-ork  ai  a 
maximum  rate  of  seven  arres  a  ony,  it  now  made  light  of  fuur 
hoRto  work  at  the  rate  of  eloren  acres,  and  executed  that  w]r  !i 
was  inipnieti cable  fur  horse-power  at  a  Dia!dmam  rate  i>i  ^^ 
acres  a  day,  drawing,  at  a  mnch  more  i-apid  rate  than  hor** 
oould  attain,  three  ploughs  up  hill  and  four  down,  and  witEn 
furrow  that  would  rctjuirt'  sis  horses  to  turn  at  their  own  jwoe. 

"We  will    now    descrihe  !^^^.  Fowler's    apparatus  ns   il  pw- 


formed  last  year  at  the  Koyal  Agri(jultund  Society's  meeliu((  »t , 
Leeds,  where  it  was  again  distinguished  above  all  competittii^ 
on  the  prize>hst.     Upon  one  headland  or  side  of  the  field  (Hft-  '^Y 


is  scori  the  engine;  on  the  other  the  anchorage ;  the  plough  is  t«^ 
twi\?n  them.     As  the  engine  is  the  point  of  resistance,  towanl* 
«hich  tho  plough  is  hauled  one  way,  so  the  point  of  rc«iR(su« 
the   other  way  is  the  anchorage.     These  two  points,  lUwcj'i 
opposite,  gradually  shift,  little  by  Uttle,  from  end  to  cud  of  fin 
fiold^  the  land  between  tliem  being  left  inverted.     The  engi'"*] 
ia  of  an  ordinary  chMfacter,  >mt,  VkBucatK  ita  bailor  it  heart  ■] 
largv  drum  or  wUetA  oS  pecaViBx  ccm&VTUctiw&i  veou&x&V^i 
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il  axJH  de<sccndiQg^  from   tho  cnmk-Bhoft.     In  order  to 

a  henvy  inplemout,  like  a  four-Ebrruw  plough,  by  mcaoa  of 

in  endless  rope,  which  only  miibmces,  but  is  not  attached  to  a 

cylinder,  it  is  clear  that  some  ineonious  arrangement  is  ncodod 

to  prevent  tliu  ruiH!  IVotn  slippio^  nnder  great  Bb^n.     Wo 

^unre  Been  how  this  diffiailty  haa  teem  provided  for;   hot  we 

Baave  yet  to  notice  a  better  contrivance  than  those  described. 

^t  had  been  found   in  praetice  that  whi^n  the  plough  was  in 

»e*-erp  work  the  rope  could  not  obtain  sufficient  hold  of  the 

dnim-9urface  to  ovorcomo  the  opposing  resistance,  and  thus, 

while  the  dnim  revolved,  it  ceased  to  niford  motbn  t«  the  ropo. 

of  re<;uiring  a  turn  of  the  rope  in  groove«>  ihia  now 

gra5ps  the  ropo  in  a  aiuglo  groove,  tho  ropo  making  but 

hflif-tum  round  it  (6g.  7).     A  common  groove  somewhat 

fmbles  the  letter  V  in  form.     The  power  of  such  a  groove  to 

)ld  iho  rope  against  a  heavy  Htmin  uppi'iidtt  u[>oii  its  nipping 

With  this  ^-ifw,  tho  drum  oouaistoi  of  two  iron  disks  Ixihed 

jjrethor — soo  sectiou  (fig,  8) — and  the  V  groove  is  furmml  of 

of  knuckle^jnintcil  nipping- pieces,  ho  placod,  in  paint, 

their  peripheries  an  to  collftpse  upon  the  ropo  when  it 

8  unon  them.     I'ho  anchorage  has  been  de9cnbe< 


ibed.     No- 

more  need  bo  descnlied  with  rctpect  to  the  four-forri)W 
save  tho  ingenious  method  uf  keejMng  the  rope  always 
St.     (Sec  fig.  'i.)     Tho  fldvautagc  of  such  a  contrivance  will 
onco   be  seen  \>y  (hose  who  consider  tho  difficulties  tliat 
continually  arise  fi-om  tho  varying  lengths  of  furrows 
rhcro  hcdgcrowa  are  not  parnilol. 

"Wo  believe  there  are  about  one  hnndrod  of  thcs«  steam- 

iloughs  now  at  woi-k  in  Englandj  Konie  tilling  the  light  lauds; 

It  most  of  Iht-m  rending  the  solid   hoof-presscd   pavement, 

|kich,  beneath  the  cultivated   surface  of  our  clays,   imftedpH 

to  tho  entrnnce  of  air,  rain,  and  rootlet.     In  Fraua>  there 

several.     Upon  one  farm  in  Hungary  there  are  ciglit  at 

jrk.     fimusia  in  ouiploying  them  to  brmg  her  thinly-popidnted 

una  into  eultivntion.     Our  colonies  possoaa  them ;  in  Algi>nu 

icy  lire  ]>n'pttring  a  SMd-bed  for  iho  cotton-plant,  and  even 

two  of  tliem  on  the  banks  uf  the  Nile  Hiaiid  fnce  to  facu 

tiih  the  rommon  jNircnt  of  all  jiluvjhu.     Here,  it  is  displacing 

-bibour,    heralding    improved    mrithods   of  culhuv,   and 

Dg  provision  for  the  dtMiinudii  of  increasing  populatiou ; 

aT,  it  IB  ferf  ili/.ing  tho  waste,subduiiig  prejudice,  iteiriending 

ardent  und  enterprising,  and  Lending  it's  shoulder  to  poli- 

i\  revolution  and  uationarrcgcncmtion  wherever  they  mav  be 

itvd. 

I  It  ii  no  nncommon  thing  to  find  oneself  rung  out  of  the 
igton  iixhibition  before  u  tilhe  of  the  ftTjn^me*\  -wotV 
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has  heen  arocimrilislied ;  and  nov,  ere  vre  hare  crcn  finiiiiri 
witli  the  sUmm-piDugh,  our  remarks  must  bo  brought  to  a  clutc. 
Wo  hovo  yet  to  notice  the  methods  of  steam -cnlturc  adviH'^iifl 
by  Mr.  Smith,  the  brothers  Howard,  Homainc*,  ElallceU;  iu<i>><: 
Mr.  Fuwh-T  \h  8p&rt-e)y  doiiu  wilJi,  Tor  nu  idltihion  has  heeu  uisii- 
to  the  maimer  in  which  he  adajtt-^  hiK  apparntu!;,  bj  meaii»  oTi 
fixed  wiudla«s,  to  the  n;quirt>metiU  of  Uioise  who  do  not  wu)i 
topiireluise  a  now  engineHpeciully  designed  to  work  the  nidlw 
rope.  But,  in  this  piuticuJar,  be  ha«  some  decided  iinpnin>- 
TooDts  to  ?how  at  the  Uoiborsca  meetings  which,  wiUt  otkr 
inventions,  may  well  form  the  subject  of  car  next  coinuiniuiatK*. 


DESCRIPTION  OF  PLATE  XXH. 

f1|[.  1.  TIm  bouuUriea  of  ft  ten-acre  field  or  plot  cS  luiU  at*   li«ie     i ' 
s«Dt«d.     The  ploK0k  b«^8  hi  OBC  comer  of  the  OcJd  OB  %h' 
oppotitw  tg  the  MfMU,  And  pliH  Us  cmicw,  uklnf  lour  (ui  i 
fonrards  and    four   bkckvards   betvwn    tho    ancAenv**!  ^ '-   ' 
arc  gndnally  adTanctng  to  the  pvUq/«.    \V*ho»  iiitM  arc  on  a  bai 
with  the  vindlass,   the   Kf>panitU9   can  be   Diuvei  rmtDiI  to  at 
tinite  a  similar  plot  on  th«  other  aide  of  ihe  nigbp,  n  b«l|Boi 
aBordinff  no  abstrucUoii  to  the  paosa^  of  io|>ca. 

F^.  2.  The  following  w  nn  cx|)Inri)ili>iii  of  tiic   aiilotiiBtic  conlrimoiv 
gathf-rlnj;  up  the   ilavk    rope  withoQl  Im*   of  time.    Twn  .ni 
tiruniis  a  and    f>,  iiro  mouat«d    upon    the  plotigl)    tntac 
the  ittiddlf,  the  endit  of  the  tn-o  wire  rope*  hcinR  trflnnd  w-vra 
timoa  rmind  fuch,  ho  na  to  allow  of  iM-ing  {t\lA  out  in  r.ij<'  nf  i 
lengthi'tiirijt  fnrmw,  or  gathered  np  for  iibort^r  trorlc.     Siippme  I 
ploagh  to  be  going  in  tbr  direction  of  the  arrvi',  the  rope  r  m\l 
the  puUaofi  rope,  and  d  the  truUUiR  or  dads.  rope.    At  ttarting,  tb 
rope  c  catucti  the  ilnim  a  to  rcrolre ;  hy  meaiiF  of  an  endlos  pili 
duuD  this  drivea  the  pinion  e  on  the  axis  of  the  drutii  b.  irhttJi  rotaliaj 
with  A  rdaeity  five  timeit  greater  than  that  of  the  dnun  a,  gfHno 
up  tlie  alack  rope  d  util^l  the  wliolf  or  the  endlaw  rope  trpii' 
down  the  field  u  tight,  when  llie  rope  c  wn  no  loag^c<*""  '' 
dnim  a  to  rctvolve,  and  the  pliPUf^  conacquently  hej^ns  to  i>i<  ' 
forward.    In  rettimim;,  il  'n*ill  be  the  pulling  n>jie  ami  c  the  iliBk; 
and  by  another  pitch^hiiin  the  dnim  b  ^lll^t  drive  the  ptnioo/o 
the  axia  of  the  dnun  it,  ao  as  to  gather  up  the  rope  t.    lu  onlx. 
thorefure,  tu  dwcuiiiivct  llie  pinion  *  from  the  tlnttn  b,  aad  (>'  ^^ 
iiM-t  the  pillion  /  with  the  drum  a,  rat«het-«lutcbea  an  eni'1' 
nad  thcac  ore  iDgeniouiil}  rogolatjx]  aa  toltom.     Bach  pinii-u  u  vi<> 
in  dutch  with  its  respectire  dram  by  n  apiml  sprit^npon  tiu'Mu; 
hnt  by  II  simple  moToniont  the  cliiteh  is  releasM  l.y  depMaJai;  ^'^ 
uat  at  \lut  end  u^u  which  tlie  ptongbmau  ridot  to  sK^  ^ 
impleineut.    Thus  'wVn  viw  V"*^'"*  vw**^***'"^  '>5m'  &«<•* 
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of  the  arrow,  and  the  workman  seated,  as  at  g,  tho  pinion  /  is  free, 
and  the  pinion  e  in  gear  for  driTing  the  drum  b  more  rapidly  than  a 
ifl  turned  by  the  rope  c,  and  the  seat  at  the  other  end  of  the  plough 
ifl  in  the  position  h.  On  the  return  jonmoy  the  ploughmnn  sits  npou 
the  Beat  h,  throwing  the  pinion  e  ont  of  gear,  and  allowing  the 
pinion  /  to  drop  into  gcnr  hy  its  spring-clutch.  In  order  to  show 
the  prindplo  of  this  implement  clearly,  muiy  details  hare  been 
omitted,  and  the  exact  proportion  of  parts  has  not  been  strictly 
preserved. 

Here  suppoHO  the  ropo  proceeding  from  the  plough  to  take  one  and  ii 
quarter  turn  round  the  first  l«rrel  of  the  windlass  attached  to  the 
en^e,  and  another  one  and  a  quarter  turn  round  the  second, 
heforo  passing  in  a  straight  line  to  the  anchorage  at  the  other  side 
of  the  field,  embracing  the  large  grooved  wheel  there,  and  finding 
its  way  to  the  back  of  the  ploi^h  &om  which  it  started. 

a  is  the  drum  mounted  beneath  the  boiler ;  b  and  h'  are looBe grooved 
wheels  or  sheaves  phiced  on  either  side  merely  to  lead  the  rope 
round.  The  ropo  x  will  be  found  to  take  a  tliree-quarter  turn 
round  a,  a  half-turn  round  b,  a  half-turn  round  b',  and  anotiier 
three-quarters  turn  round  a  before  striking  otf  at  i  to  tho  anchorage 
at  the  other  side  of  the  field. 

The  "  clip  drum"  is  hero  shown  beneath  the  boiler  of  the  engine, 
fitted  with  internal  teeth,  and  driven  by  spindle  and  pinion  which 
are  perpendicular  to  it.  The  barrel  beneath  is  to  carry  any  odd 
lengths  of  rope.    The  construction  of  the  drum  is  further  shown  by — 

Which  ropresente  a  section,  a  and  b  aro  portions  of  the  upper  and 
lower  flanges,  which  can  be  adjusted  to  different  distances  apart  by 
bolts  and  nuts,  as  at  e ;  dd  roprcscnt  a  pair  of  the  clipping  pieces 
hinged  on  to  the  respective  flanges  ;  the  rope  <  is  taken  between 
them,  and  by  its  even  pressure  inwards  causes  itself  to  be  nipped. 
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THE  BRITANNIA  A^D  CONWAY  TUBPLAR 
BRIDGES. 

at   Wlt.MAM   CA\STnOKKE   OmTUI,    D.  8c. 


^I'^HK  Chestor  and  Rolyhftad  Railway,  planned  wr 
i    lo  facUitato  the  journe\-  from  Dublin  to  London 
eniug  tho  aesvovsKtsiaoneof  thumtwt  iviuarkuble  enL 
ocliievcmentfi  of  thisi  eniineiitly  TneplinntnJ  n^'p,  wliiim:i  t 
ifgard  the  importance  of  a  Bafe  and  rapid  t'ouimunifdlion  be- 
tween the  ciipitali?  of  this   couiitri'  uud  the  -      ■ 
miignilude   of  the   diHicuIties   ovorcoino  in    ■ 
And  tlie  bridjres  ovor  tho  Conway  Riror  and  the  jMeofli  Sir.' 
the  boldest  of  the  worka  on  tho  line,  derive  a  t|>i.>cial  iutti' 
from   tho  novelty  of  tho  sdentifir  principle*  disrotx-ri'd  and 
ajtplied  iu  their  coDstniction. 

J'hrno  gfroDt  names  cluster  about  their  history,  nameR  <if  men 
who  had  already  acliievod  a  foremost  rant,  t-nrh  in  hi.n  own 
depai-tracnt,  and  who,  fu  they  shared  iu  tlie  Jabuiir,  mn^i  il:»'i''" 
the  honour  of  tniccoss.  Robert  Stephenson,  the  eui- 
the  line,  had  first  to  cope  witli  the  pn>blem  of  con-i. ...  i...^' 
bridges  of  spans  never  before  attemptod  in  railway  stnicttnr*, 
and  under  embarraweing  conditions  imposed  by  the  LonU 
tho  Admiralty,  to  prcsei-vo  imimi»»ired  tho  navi-rnfi-.H  of  tf 
Sfcruits.  To  him  belongs  tho  merit  of  tho  Sr»i  *■' 
cottTBf^cons  carrj-ing  out  of  plans  which  were  ohibj.  i  . 
by  Mr.  William  Fairbairu,  to  whom  was  iatrustod  nu 
mental  tnvcsliffatioa  of  tho  laws  of  rcaiabuioc  of  wrouj^hl 
structures,  ^^insscd  by  pni-tiamentary  btunnciis  in  tho  oxc 
period  of  the  railway  mania  of  IS'Ki-O,  Mr.  SU-phcns'-'n  bud  I 
the  leisure  to  mature  his  own  |vr<>je<-t,  and  Mr.  Fanbiiini 
self,  distrusting  his  jwwer  of  dciding  with  tho  more  relh)^ 
iimtliematictd  qocstious  involved  iu  d<<sigtiing  siich  unpnx 
dented  Htructures,  called  to  his  aid  Proft-s-tfir  l-liton  HmJ^ktii- 
soD,  who  had  long  been  assoi  <  '  1  :  h  him  in  Eimflar  ivsearchc 
hut  who,  though  able  and  •  iv^  vras  more  cautious 

less  confident  of  sii.  

1,   Uiatvry  of  tii-    <  ■  ■  _  :j  __'i:iag    iw^hlj 

may   diWde    bridges    uiUi    thrae  clutKw: — 1st.  Arobc 


THE  BKITAVXIA  AVD  CONWAY  TOBUUUt  UBIDCCS. 


417 


ge«,  in   wKicli   tlie  vertically  acting  strain  of  the  load  is 

smittcd  as  a   force  of  compression   causing  a   divergent 

St    on    tlio   abntmonts.      2nd.    Suspension  Bn'dgcs,    in 

^hich  the  pressure  of  tho  load  is  transmitted  as  a  tensile 

lin  alnng  two  or  more  chains  which  exort  a  t'onrergent  puH 

(He  Bliutni<?nt8.     Srd.  Beam  or  Girder  Bridges,  in  n-hich 

le  prcKfiiire  of  the  lowl  is  njBolvwI  within  tho  jitnictnre  itself 

jto  two  horizontal  forces, — ono  of  compression  acting  along 

W'  upper  portion,  the  other  of  tension  along  the  lower  portion 

'  Ibi'  beau).     In  this  caso  there  ia  no  strain  npon  the  aliut- 

llentj'j  except  ft  simple  vertical  pres.sare  equivalent  to  the  load 

id  weight  of  tlie  strncturo. 

Mr.  tStepheusoii'-i  first  idea  waa  to  onaploy  magnificent  caet- 
iron  arches  of  350  feet  span,  which,  in  the  case  of  the  Meuat 
Qitnula,  he  proposed  to  construct,  by  a  most  ingenious  method, 
Bjthoot  the  nia  of  centering.  Tho  boldncits  of  the  project  may 
Bi  I  1  r^tood  when  wo  rt'CoUeet  that  tho  lur^oeL  cast-iron 
P>:  .H-n  orcctcd  wort*  those  at  Southwark  and  W'caruiouth, 

of  ^  W  feet  span.     To   tlus  proposal,  however,  the  Admiralty 
bjocted  that  the  navigation  of  the  Sti-aitji  would  bo  sorioui^y 
>8tructcd.     Tliey  deinmided  that  any  bridge  there  should  havo 
of  450  feotj  with  a  clear  opening  of  103  feet  above  liigh 
iter  for  tho  passage  of  vcsroIs.     Kequisitions  such  as  thcj^Of 
linst  which  there  was   no  appeal,    would  havo  vetoed    the 
idertakiug  to  any  ono  less  conven^nnt  with  railway  dlfiicultica 
than  Mr.  Stephenson.      Ho,  however,  at  onci;  reverted  to  the 
of  adopting  tho  suspfiigion  principle.      Ho  had,  imlcod, 
of  all  contemplated  the  strcugthcniug  of  Telford's  fine 
i-bridge  which  croasea  the  Straits  with  ono  large  Bpon 
feet,  to  adapt  it  to  milway  purposes,  a  project  venr  soon 
jundoned.     But  now  iu  hia  pcrjjluxity  ho  retuniod  tu  hi^  fir^t 
sjans.  Such  a  bridge  Iuls  a  ptrfectly  level  softit,*  can  be  erected 
pthuut  conteriug,  f  and  of  all  duscripticnsof  bridgot,  had  alone, 
that  tiino,  been  employed  in  groat,  spana.    It  has,  in  addition, 
advantages  of  lightness  and  consequent  chcnpnesa ;  but, 
ith  the  c*>unlfrl»alaiici[ig  defect  of  extreme  instability,  ariaiug 
im  the  uneqtukl  t'Xi>aniiion  of  tho  chain  and  roadway,  and  even 
sprionsly,  from  a  tendency  to  vertical  wave-hko  oscilln- 
with  high  winds  or  suddenly  applied  loads.     Of  iheMi 
fectA  Mr.  Stephenson  was  fully  aware,  having  had  not  long 
Etforo  to  replace  a  niisptvnsion. bridge  on  the  Stockton  and  Uar- 
IglOD  Itailway,  which  had  utterly  failed  from  these  causesj  tho 
uiK  having  risen  up  throo  feet  in  front  of  tho  engine  when  the 


*  The  iindenitli'  of  an  aT«r)uui([i»i{  Hlnv^lnn^ 
^-t  Th«  uiwlrii  KuiMiliag  or  Tnuuhig  empluyis)  t«  npiKiK  aivbc*,  Ac, 
ing  Ilirir  mvctioQ. 
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trains  came  upon  it.  NcTertholof^,  he  thought  that  rigiditffi^] 
fidentto  prevent  this  might  be  introduced  in  tlie  platform,  wl" 
the  bridge  still  derived  it«  msiu  support  from  the  cluuiu. 
Uie  platiomi  lie  maile  rigid,  then  T  think  the  susjpeamoD  , 
ciplc  may  be  applied."  So  he  state^l  before  the  Pfirliamciitirf  I 
Committee  in  May,  IS-to.  This  atiffcmflg  of  the  platform  bdj 
to  some  extent  been  alraidyaccomplished  inAmerica,  and  b/Mi. 
Rendcl,  at  Montrose,  by  means  of  uoodnt  trv^f^tuf.  Their] " 
were  considered,  but  rejected,  and  Mr.  Stephciisou's  groat  i 
consisted  inchoosing  abetter  material  and  selecting  a  bettcrfons.j 
The  rigidity  of  luhei  bad  long  been  known ;  he  eeizad  oq  tboj 
fact-,  and  appbed  it.  to  solve  his  problem, — "there  was  nony^l 
he  found,  "  Ro  simple,  so  cbeap,  or  so  rigid,  aa  throiring  iftM 
tcork  into  the  form  of  a  tube." 

The  idea  of  a  rigid  suspension-bridge  was  both  original  i 
talnable.  Probably  it  was  rightly  abandoned  in  the  case  d[\ 
Britannia  Bridge,  because  neither  the  oxpcrienco  nur  the  uspe^l 
rimeiital  knowledge  necessary  for  carrying  it  oat  were  \ta 
altdiuable,  yet  attention  is  now  again  directed  to  it,  and  Odb  * 
the  most  remarkable  railway  bridges  in  existGnce  is  that  w' ' 
Mr.  Rocbling  has  erected  over  tho  Falls  of  Niagara,  of  a 
of  821  feet,  and  combining  rigid  iron  girders  and  suspeusiinh' 
chains.  Indeed,  there  are  only  two  ways  in  which  wo  con  mucli 
exceed  our  present  spansj^-dfher  by  the  introduction  of  fe 
stronger  material  than  wrought  iron,*  or  by  tlie  adoption  of  the 
snspension  principle  under  some  modified  form. 

out  oven  whilst  giving  his  evidence  in  May,  IS+o,  Mr.  ^'i'- 
phenson  was  wavermg  in  bis  adhereneo  to  this  prindplc.  :"■■- 
DelieWng  the  chains  to  bo  necessary  in  the  erection  of  ti» 
bridge!)  and  advisable  as  a  pernument  precautionary  m«asun, 
he  had  begim  to  think  of  throviing  the  chief  part  of  Hit 
strength  of  the  bridge  into  the  tube  itself.  Having  abandootd 
the  principle  of  tlm  arch,  ho  was  faltering  in  bis  attachment  to 
that  of  suspension,  and  was  processing  towards  the  adoption 
of  that  of  the  simple  beam  or  girder.  This  change  in  Ins  vien 
ho  attributes  three  times  in  the  coiirsu  of  his  pnrliamentar; 
evidenc(>  to  information  sapplied  by  Mr.  Fairbaim,  whom  ho 
ba<t  called  to  his  aid  about  a  mouth  before. 

Mr.  Fairbaim  had  been  eng»g(«l  in  iron^ship  building,  alii 
bad  known  cnses  in  which  iron  vessels  of  250  feel  in  Icnijili 
hud  been  stranded  at  the  extremities  and  left  si:^  '     i*- 

dselv  in  the  condition  of  a  bridge,  with  1,000  t^*    .  ^  i 

mscluner)'  in  the  middle,  yet  wiuiont  injury.    Belying  oa  cliffi< 


*  Att«iii|i<«  hnw  iilm4y  ^d  iiuulv  U)  intnxlticti  millml  vttvt  fur  lJii>  J^ 
tht  new  pi-oceasrt  of  minttlatXvure,  \U  \m»i  w  ■pjSicwu^Vj  t<c.Vi>tB\. 
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9,  and  liaTiiif?  alwars   had  Ati   outhnthy  to  tUl  forma  of 

]B«od  l>eoins,  Xfr.  Fairfjaim  appears  to  tmro  bclifived  from  the 

st  that  a  luiiiplu  tubular  nriltir,  wilhuut  auxiliary  chains,  but 

>r  the  forni   fii-st  suggest^   by   Mr.  St«phcnHon,  wonid  best 

the  requiremeDtii  of  the  case.     In  this  opinion  ncithor 

henson    nur  Mr.  HtHlwkinsan   concurred   till   a   mnch 

jwriod;  the  fornior  was  detormino*!   "  t-<>  liavc  two  strings 

bow  "  (both  chain  iiad  girder),  and  the  latter  was  seop- 

aa  to  tho  roaistanco  of  tbo  tubos  to  oomprossion.    it  ia  a 

riotia  fact  in  proof  of  lihis,  that  the  Conway  Towers,  oom- 

Tced  as  k"to  a&  ifay,  18  W,  were  built  witii  the  uooessary 

risionii  for  the  reception,  of  tho  chains  as  originally  de- 

led. 

U,  The  experimental  Inquirtj. — Tho   general   principles  of 

jr  bridgee  were  already  ascertained ;   the  form  of  greatest 

treugth  in  cast-iron  luid  beisn  dotermined  by  Mr.  Hodgfcinson ; 

ant  of  wrought  iron  much  less  was  known,     'lite  Ertrength  and 

Jropef  distribution  of  this   niateriid  was,  therefori<>,   the  euhjeci 

rhich  ilr.  Fairbairn  sot  himself  to  iuvcstigato  in  a  series  of 

tperiracnta.     lio  at  onco  proocedod  (July  18-45),  abandoning 

n<rerouce  to  suspeusiou-chains,  to  tettt  the  actual  resisting- 

>owor8  and  niodo  of  fmiHuru  of  vanoue  kinds  of  tubes.     Cylin- 

rical  tubes,  as  the  simplest,  wero  first  tested ;  then  cllipCical 

specially  recommundetl  by  Mr,  Stephenson;  and  lastly, 

ir  tubes.     'Ilio  rectangular  tubes  were  found  to  bo 

Iccidcdiy  the  strongest,  next  to  these  tho  elliptical,  and  weakest 

iio  orlindrical.     Thus  tho  first  of  tho  distinctive  principles  of 

I  bridges— tho  n.'*- (<i  n^Hlar/orm,  was  at  once  deduced  from  the 

uwriinouts ;  and  tho  other  was  soon  to  follow.     Almost  all  the 

ibes  had  given  way  by  tho  crumpling  or   buckling   of  tho 

•part,  as  ahowuin  PI.  XXTTI.,fig.  'i.  The  resistance  of  thin 

to  comprossiuu  wiui  evidently  very  inferior  to  their  resist- 

ice  to  tension.     It  waw  necessary  to  strengthen  tho  tap,  and 

lis  Mr.  Fairbaim  cHix'ted  by  mcaus  of  a  oiflular  fin,     A  tube 

ns  oonstructed  of  iin  ellipitical  form  and  witli  a  triangular  ccU 

It  the  top  (PI.  XXIII.,  fig.  I),  iind  the  result  was  so  satisfactory 

It  a  rectangular  tube  with  two  eyUndriuat    corrugatiuus  or 

iW&u  at  once  plannid  (tig.  2).     'I'his  tube  (wliicli  ubtainod 

16  of  tlie  8j>ectacle  tube)  was  experiniented  upon  Octo- 

14',  1U45,  and  first  combined  the  two  novel  features  of  tlio 

]goe.    From  this  period  croiy  ditficolty  in  the  design  of  tho 

ridgea  dtsupiitmrud. 

Ii'  '  ■      ■     iH  W,  iht*  first  d»^finite  calculations  of  tho  areas  of 

ii'i  '  Conway  lubva  wen,'  made,  and  a  model  was  con- 

ttructed  of  I -0th  the  real  diuiensiouK,   wliich  wmi  etubmitted  to 

txfici'iinent  wiUi  o  gradual  increaso  uf  avvtt  in  the  bottom  until 

"ie   resiiitancw  to  leiwioti  and  compression  werw   ^t'ccVw^'^ 
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balanced.  Theote  experimenU  finally  determined  the  [ffopor* 
tions  of  the  liridgpi?.  The  progreee  achiered  by  tbe  cipen- 
ita  is  eborm  by  the  folloinng  figarefl. 
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Cyfindrical     


RUiplioal       ».        U-a 

Rectoogulu               ...         „,        .,.        .,t        M.         „        il-a 
Hoifel  tube  irith  colk  ... S6T 

That  is,  the  Btreugth  of  the  cylindricol  tubos  was  mora  tluo 
doubled,  with  a  bettor  distribution  of  material  in  a  rcctangnlcr 
form  aud  with  a  collulai-  to]i. 

in.   7%:  G'-iural  Form  n/  M<v  Bridgen. — The    bridgos  liht< 
nuitel}'  crfcU'd  consist  of  huge  talic^  or  tatuiels  of  wroaglit  im, 
spommig  the  wat^r  horizontally  from  pier  to  pier,  and  carrying.^ 
a  single  line  of  raiU  within  eiacn,  as  shown  in  J:1ate  XXIU.,  fig. 
4,  which  is  an  elevation  of  tho  Britannia  Ilridge,  aud  iQ  fig.  \ 
which  is  a  section  across  one  tube  at  thi.*  centre.     They  an 
composed   of  rolled  plates  vith   kmgiiudinol  L  i^V)^  bat?,  in 
each  of  tho  comers,  and  vertical  T  iron  pillars  or  struts*  to 
stiiibu  tho  pidcs,  tho  whole  being  united  by  ricotiug.    Thk^ 
constmction  will  bo  explained  by  6g.  6,  which  is  a  aoction  i|| 
one   corner   of  tho   tubo  (iig.  5)  on  an  enlarged  scale.    Na 
biixiliarb'  rhuius  were  nsod  in  the  erection  of  tho  bridgrw,  part 
of  the  tub(^»  bving  built  on  scsftblding   and  the  runuundo'  On 
stages  ou  the  shoit!,  whentrc,  when  (-ntnpleled,  Lhm'wcre  flouled 
into  their  prrtpcr  position  and  raised  by  Bramnh  presiiee. 

The  OoMirtttf  Jiridye  has  a  single  span  of  -RlO  feet,  crossbj 
the  rirer  close  under  the  walls  ot  Conway  Castle,  at  a  hedsbt 
of  only  fiorentcen  feet  above  high  water.  Each  of  the  tnhrt 
weighs  1,200  tons. 

Thr  liritnunin  Bri-hjf  is  a  mnch  larger  strnctnro,   hnvmjr 
four  span.^j,  nn  elevation  of  wliich  i.s  shown  in  Plate  XXIIl.,  fi).'- 
4.     Tho  entire  length  of  each  tubo  is  1,51 1  feotj  and  tho  leogtli 
of  the   bridge,    inclusive  of   the  abutments,    1,841   feet,  or 
more  than  a  third  of  a  mile.     At  tho  point  selected  for  tiii< 
ibridge,  the  Bntonnia  rock,  uncovered  at  low  wnlor,  divides  tli'' 
'■Btraits  into  two  approximately  e^jnai  portions  (see  fig.  4),  '" 
this  the  central,  or  Britannia  Tower,  was  erected.     Ou  lh!.  ' 
side,  at  a  distance  of  4G0  feet  clenr  span,  two  smaller  to^ '' 
were  constructed  on  the  strand;  and  again,  at  230  feet  An'   ■■■ 
ftfm  these,  tho  Anglusea  aud  Camar^'on  abutments,  each  i<'' 
feet  in  length.     Tho  towers  are  of  very  simple  but  mttffii« 
form,  suiting  the  simjilt?  onthne  of  the  stnpendous  stmctare 
they  sustain.     'Ilie  Britana in  Tower  is  221   feet  in  height  uul 
bO  feet  by  60  feet  at  the  base.    It  contains  35,000  tons  of 


*  Tbc  pKTtaof  atraaw^^lntctanuvtettfinRfiNaAM. 
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tnry  and  briokworic,  and  179  tons  of  irun  built  in.  TUa 
lide  towers  are  almort  rh  largo,  rising'  177^  feet  from  the 
)UntL.  The  abutments  each  170  feet  in  leueth  uro  tj7|  feet  in 
leigbion  the  Coman'on  side,  and  1-13  on  the  Anglcscft  aide. 
icy  Me  tcnniimted  by  projecting  pedestab,  on  which  aro 
)l»C€'d  colossal  coiichant  hoiis,  woiglimg  30  tons.  The  entire 
iinoimt  of  mosourj*  in  the  bridgu  ijt  onn  million  &nd  r  half  of 
Mibie  foct  or  100,000  tons,  which  it  in  wvlculated  was  built  up 
jutiuuouEly  for  twelve  hours  a  day,  at  I'ho  rate  of  three  cubto 
oi  por  minutf. 

The  two  tubes  aro  now  continuous  over  all  the  spans,  thu 
deptii  being  thirty  feet  in  the  Britannia  tower,  tapering 
in  ft  parabolic  curre   to  twenty-three  feet  at  the  ends. 
le  large  sections  for  the  }<pfma  of  40U  feet  have  eight  colU 
the  top  and  six  nt  the  bottom,  as  shown  in  section,  Plato 
XXni,  fig.  5.     Tlie  general  dimensions  are  as  foDows  :— 


W*l|hl. 

SwiIobbI  an*  lit  moIm. 

l^n». 

squn  tarhw. 

1481 

648-S5 

1727 

308W 

1472 

IM«i-43 

ttom 

^!he  two  tubes  in  their  present  slate,  1511  feet  in  length, 
1,  93G0  tons  of  wrought  iron,  1UI5  of  cast  iron,  andl(>5 
'pcrmauout  way.     They  are  estimated  to  bavo  been  con- 
*ed  of  1 80,000  separate  phitea  and  bars  united  by  upwards 
"of  two  millions  of  rivets. 

In  so  great  a  leugili  of  iron  the  effects  of  change  of  tempen- 

lorc  on  the  length  of  the  tnbo  is  very  considerable.     In  fact, 

3g  the  extreme  Tariation  of  tempf^raturo  in  our  ch'mato  to 

'  —  5^  and  -f  H^^  Fahr.,or  to  rungo  over  120'',  the  variutiim 

'  tho  length  of  the  tube  would  amount  t-o  fifteen  inches. 

To  pn'vide  for  this  the  tubes  are  firmly  fixed  on  imnioveuble 

•s  within  tho  Britannia  tower,  whilst  above  they  wo 

icheii   to   susfK'iision-bars   firmly  cennocted  wth  tho 

.     But  in  the  side  towers  and  abutments  they  are  free 

move  longitudinally  on  an  arrangement  of  cast-iron  rollers. 

ibove  there  ai-e  suspension  rods,  which  ore  att4ichc<!  to  gir«lcr», 

rolhng  freely  on  gan«metal  LidU.     With  these  arran^;e- 

iho  tube  i»  in  imceasing  motion,  tho  diurnal  vuufcion 

amounting  to  from  half  mi  inch  to  throe  inches. 

Anolbur  rnrious   eU'ecC  is  that  re»ulting  from  tUe  une<iual 

aedting  of  the  sides  of  the  tnlws.    They  become  convex  towards 

SDD  from  the  elongation  of  tho  wnrmor  side.     Hence,  as 

le  sua  moves  actots  the  zenith  tboy  revolve  in  n  plane  at  Hghb 

"  'ir  length  in  an  iiTOgnlitr  curve  which  vanca  with 

n.ud  snows  the  effect  uf  tho  slightest  irrcguturities 

irt'  temperature — from  pasting  clouds,  for  example. 


422 


ntptrun  scrtNCR  dkttew. 


To  break  one  of  tho  girders  of  the  itriuuiniu  Bridge 
require  ftbont  5200  tonB  diRtribnted  uniformly  nrpr  thp 
feet  spuQ,  including  tho  weight  of  the  tube.    The  weight  of  I 
tuho  19   1 550  tons,  and   the  weight  of  ■  iniin  of  ihc  ma 
hewvily  litden  trucks,  pTtondint;  over  the  enrin?  Bpnn,  would 
ithoiit  570  tous.     If  wo  deduct  the  weight  of  the  l»ri'Ii:i'  fr 
thii  breaking  weight  we  have  a  surplus  Btrength  of  HttSO 
lo  resist  the  rolling-  loods,  or  the  proportion  of  vix  uid  t 
tn  one,  nearly.     Or  according  to  anothor  method  of  calcoktiiig 
tho   strength,  for  the  authorities  differ  at  prei»enr  u  to 
proper  plan,   1550  +  570  =  2120  ton«,  wln.-h  must  be 
Midcnid  a&  the  mnximiim  lond  which  enn    Ik-  liroiight  oa  Uwl 
bridge.     'I'he  strength  will  then  be  nearly  two  iinfi  a  half  Om»\ 
tho   maximum   load.'*    The  deBection  of  one  of  tiio  Cnonuv 
girders  fVoni  its  own  weiglit  was  nine  inches  in  the  niildlt; 
Uiat  of  tho  larger  Britannia  girders  twelve  inclies. 

rV'.  Tfi'!  CtniBlriirlion  >ifltu-  Tf'i".-f. — The  tubes  for  the  Conww 
Itridge  were  ronHtriu-ted  mi  n  platform  nn  tho  liaacli  of  the  mii", 
■120   fi-ct   long  by  -W)   wido,  workshops   containing  shean  : - 
puuchiug,  ami   rireting   mat-luues,  with  fumaooa  and  fws- 
being  orocl<3d  on  the  laud  cUMe  by.     l^e  platos  aa  they  wi^i 
wanted  were  straightened  by  a  hideoniily  noisy  process  of  hari- 
mering  on  imu*Rive  ca*»t-iron  bed-plates,  or  by  the  quieter  pnv 
cew  of  passing  tln-oHgh  mils.     ThfV  were  then  sheared  m  i'. 
exart  ?izt',  and  tho  positions  of  the  rivet  holes  marked  remi;.  ■■■ 
pniK'hing.     Tho  ordinary  punching  machines  haro  am*,  two,  er 
threo  punches  which  rise  and  descend  with  a  slow  rmeiprocatinjE 
motion  of  about  four  strokes  a  minute,  and  they  have  die's  <il' 
tho  same  nize  beneatli.     The  workman  adjasts  the  plat«  wrtli 
BTBftfc  dexterity  between  the  punch  and  die,  so  that  at  wu'i 
descent  of  the  former  a  hole  is  made  in  the  m|nirod  po:-!'!.!! 
This  is  effected  with    the  grentest  caw,   although   forty  ''i- 
preanore  is  necessary  to  punch  a  hole  of  opdiiuiry  nizf  in  « 
ihree-quarter  ineh  plate.     A  very  remarkable  self-acting jmncfc- 
ing  machine,  by  Mr.  Robert*",  was  partially  emplnytn]  for  ilw' 
Untannia  Hridge.     It  worked  on  the  principle  of  the  Jacquwd 
loom,  and  punched  any  pattern  of  hole?  across  the  whole  imtk 
of  tho  plat.e  without  prorious  marking,  the  plato  being  earn- 
forward  on  a  shdiug  table.     The  iinportanee  of  the  opersi"  '■ 
may  l>e  judged  from  tho  fact  that,  axwording  t>t  Mr,  Cbrk'» 
palctihitinns,  there  are  seven  millions  of  holes  m  the  Hritaniua 
Uridpt*  alone.     The  plate  when  pnnched  was  removed  to  tki* 
ereuling  platforui^  and  cnrriod  by  nieana  of  a  tnireUJng  onWt 
moveable,  over  the  whole  extent  of  the  stage,  tn  the  po«tioa 
it  was  to  occupy  in  the  girder. 

•The  vScci.  oi  the  «mVuia\t.?  ot  tti«(Ea4Eti.va»\twtti!ubMiiin  Ui»  Wttr 
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Tho  iuuiex«d  figures  illnstrate  the  nature  of  tlie  nveted 
joini!(  of  tho  bridffes.  Fig.  1  is  a  rlvot-  with  onp  bend  formed 
mndy  for  uso.  llua  is  put  Ibrough  two  corresponding  holes 
tn  tho  plates  to  be  tinited,  nnd  a  «econd  head  formed  by 
hammering.     A  Beotiou  of  such  a  joint  ia  filionn  in  tig.  2. 


Fig.  ± 


Fio-  1. 


In  the  Britanniii  Bridge  tlm  four  laod-tiibefl  wrre  erprted  in 
iheir  j>ermft>iont  position  on  scaffolding  uf  great  sti-ength.  The 
four  lai-gor  tubes,  each  -l/S  foot  long,  worn  built  on  tho  C'amar- 
L  shore  of  tho  straits,  on  similar  stflgca  to  thoso  CTnploycd  at 
iway ;  workitbopi*  adjoined  to  them  on  th«  land,  and  behind 
[iheso  wi^pe  cottagrs  for  •'iOO  worlcmpn. 

V.  Fhi'itinij  anii  KfrvofiQit  nf  flu'  TifAf*. — Wc  hftve  seen  that 
bo  original  intetitioTi  of  throwing  snitpenKioii  chaius  acrosH 
iJie  Rtraits  to  form  a  pliittonn  on  which  to  rrect  tho  girdora 
wiw  abandoned.  A  simpler,  lefts  expensive,  and  more  efficient 
]iltm  "ffas  deiised,  that,  nainelv,  of  building  them  on  Uie 
Khoro,  whpr«>  pontoons  coiiJd  ho  brought  Iwnr'ath  them  nfc  low 
water,  ho  at*  to  Hoat  them  with  the  rising  of  the  tide;  thenoe 
gnido  them  farely  about  5^0  yards  as  Ihey  were  impelted 
the  current,  and  to  drop  them,  a*  the  tide  again  foil,  on 
>nry  shelves  at  the  bottom  of  the  towers.  A  deacription 
the  manner  in  which  thi^i  waa  eftected  for  one  of  iJie  main 
Jrilamiia  girders  mil  suttice  for  all.  The  prehminarj-  arrange- 
lents  comprised  tho  nttafhment  of  two  huge  twelve-inch 
npen  cables  near  the  tulK',  tind  exfending  them  nrross  tho 
its  to  caustauB  on  the  Atigleses  shorf-.  Those  guidc-cablca 
through  hawse-hokta  in  the  outenuuat  puutoons,  and 
tho  onda  of  the  tube,  Immenftely  powerftU  fricfcion- 
woro  [»Irto«d  in  the  pontoons  on  eaclt  ot  these  guide- 
by  which  tho  motion  of  the  tube  could  bo  retarded  in 
^nirod  degree,  as  it  was  feiirtMl  thiit,  left  tn  the  current, 
dd  liecomu  unmanageablp.  To  haul  iho  uibe  out  of  its 
jsition  in-shoro  two  eight-ineh  (rabies  were  exiendo*!  across 
straits  fr«rtn  moorings  on  the  Anglewit  ahoro  to  capstans 
mi   tho   nonfooiMi.      IjatttW,  font  other   cftXi^iw  ^vrt  -^iSkwA. 

i  ^  ^ 
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along  Uio  efaorcs  witli  cables  moored  out  into  Uie  Btreim;! 
tliOBo  were  taken  np  in  turn  as  the  inbe  rpedied  them  and 
oerved  for  adjustiog  it  to  its  rceting-plnco  in  tbo  tovm. 
Thus  prt^iHired,  iritU  tho  aid  of  Captnia  C'bucton.  and  a  lirgH 
body  of  sailors,  tho  operation  of  romovid  was  cvunmeocN. 
Au  incfifectiiiil  attempt  was  mndc  v\\h  the  tirsl  tube  on  t^ 
t'vciiiiig  of  Juno  1ft,  18t9.  Jieat  cvcmnp  Mr.  Stephtntoo, 
with  Sir.  Brunei,  Mr.  Locke,  Captain  Claxtun,  and  bohic- 
friuuda  again  took,  their  places  on  tho  tube,  watdied  by  thoo- 
eandu  of  anidotiH  ancctatora  fVoiii  ovory  aoccBsihle  point  akmg 
the  banks.  Slowly  an  the  lido  ivwe  tho  pontoons  took  tht 
tabo  fwm  iU  booringSf  the  kud  attachments  were  cat,  u^ 
the  tulic  awaug  majestically  oiit  into  tho  stroam,  hold  hy » 
radios  chain  extondod  up  tJie  »1iore.  This  was  out,  and  tho 
tube  slid  slowly  down  the  ^cat  guide  cables,  Mr.  Locke  tai 
Mr.  Brunei  uKsiduunidy  watching  the  application  of  the  fncban 
breaks,  whilst  from  the  top  Mr.  Stephenson  .>dgnalled  by  fla^ 
to  tho  vai'iuus  capstans  on  shore.  Ab  the  buoyed  enda  of  tht 
other  cabteit  wero  reached  they  wore  attached ;  the  tnbR  was 
bronght  up  against  a  bittt  near  the  Anglesea  towor,  and  on 
this,  as  a  fulcrum,  swimg  round  to  its  position  at  the  Btitairoiii 
tower.  Ii  wus  hauled  homo  here,  and  tho  other  end  gliiM 
into  its  place.  Gi-adualty,  as  the  tide  fell,  tho  pontoons  left 
tlieir  stiipundotis  cargo  safely  rosting  on  tho  bases  of  thetowi'^. 
The  tubes  woigliing  1 ,550  tons  had  now  to  be  raised  to  a  licit:'!'' 
of  100  feet.  Ihis  was  efTifcted  by  three  enormous  Bruoali 
presses,*  placed  at  tho  top  of  tbo  towers  and  worked  by  stoom- 
engines.  Jrassivo  flat-linked  chains  were  siisponded  from  tlic 
croti'K'hcadB  of  tlio  presses  in  the  towers,  and  attached  to  ilt>' 
ends  of  the  tubes  j  each  link  six  feet  long  had  a  square  shon'.iii': 
by  which  it  was  attached  to  the  crotM<-he«d  by  clips.    Aa  lie 


Fig.  3. 


*  The  hyilnullc  pf«9s  iiupTOT»il  naA  in- 
IrcHtiiml  inin  (^iionil  iiw  hf  Branuh  •* 
ii|>oi)  n  principle  lonf;  uadvntood,  tlie  appli- 
(iLtioii  of  «IitL-li  in  tfio  ]inMtucliaa  of  tn^ 
lircasnrc  »«  aojjtpwtwj  by  rascal  io  ita 
niMilleof thpMTcnleenlhcenlury.  ItMiwIi 
of  a  cylinder,  d,  iulo  which  mit^r  m  pampi 
at  a  «xin*i<l«TaUe  prauuiw,  fllhn-  liy  hud. 
cr.  MI  in  Uie  vwtv  cf  tlic  bri^w,  liy  BtaB- 
enghiek.  lu  tbe  cylintW  U  a  solid  nun.  & 
■lUlini;  fm>ly  throii^b  a  j>«ciiitsr  -mtcr^gtit 
jnint  nt  the  toji,  tho  inrcntioii  of  Think  ii 
da«  to  Bramoh.  H  b  the  ero«ihttil  bom 
which  ths  clwiiw  woe  nu|)aoi]«d.    Tb»  water 


u  ptiinped  In  thnmgh  a  mnttA  ^v^  (wA  iAw«v>\  «i. «  y^^nnuv  of  alxnit  thm 
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was  pQiDpcd  in,  tlie  ram  roso  throngh  lU  stroke  of  mx 

feet,  lifting  the  ttihoto  that  exteat.  Tho  chain  was  tlien  i^pped 
by  «  second  series  of  clips  on  tbu  mussivu  beams  bcoeuth  tbu 
press ;  tho  mm  was  finally  allowed  to  fall,  and  having  grasped 
the  cbttin  nix  feet  lower,  began  a  new  stroke.     The  tower  was 
built  iiji  boiiL'iith  tho  tube  as  the  raising  was  ofl'ccted.     Thus,  by 
__slow   Btug4>s,  Wtwt'on  tho  middle  r>f  August  and  October,  the 
first  tubo  u-as  raiswl  to  its  place.     Uelny  ha^Tiig  been  caused  by 
iho  failure  of  one  of  the  prufwn,  un  accident  which  threatened 
tho  destruction  of  the  tube.     The  other  tnbes  followed.     The 
past  was  floated  July2o,  1850; — the  first  »tone  of  the  brid^ 
Iianng  been  laid  Septejnber  il,   18-W.     Thus  ends  onr  bnef 
account  of  the  design,   construction,   and  eroction  of    these 
s>  and  although  wc  can  hardly  hope  iimt  all  tho  tochnical 
of  the  subject  hare  been  clearly  erplaincd  to  ovir  rc>ad> 
ret  we  trust  that  we  have  imparted  to   even  the  most 
inquirer  Romo  idea  of  the  great  difficidties  which  have 
overcome,   and  of  tho  wonderfbl  work  which  has  been 
[iicliieved  in  the  coni])Ietiou  of  a  magnificent  work  of  engineer- 
ing skill,  which  is  tho  prido  of  every  Engbshnmu,  and  elicits  tho 
lulmiration  of  eroiy  foreigner  who  visits  onr  shores. 

Uiim  fvT  wiii:in-  inch,  Tho  uva  of  tlw  nun  in  oac  tif  Um>  Britannia  preMM 
Lviu  S7u  K^uiira  iiichnK,  and  ihf  Mtting  power  nliunt  270  X  3-<Hli>  Unw. 

In  onlcr  to  pump  in  tie  yntet  two  forty-hoiso  pownr  Bt«am-(^iiKiDCs  wew 
■•Inplujrcit,  working  |t»ii)|M  -^  inck  iluunctcr.  Tlur  tarn  of  rach  ]mi»[>  pi»ton 
[Vnw,  Iht-ivrurf,  n-^HH  lujitnra  incb,  am)  tho  preMntv  af^iut  this  at  Uinw  Ioim 
l|*er  iu]iurp  iiicli  2'1^  Ions  ;  it  was  ii)caiii»t  tliU  raaistaDcc  on);  ilial  U»  poww 
tot  tho  (i^iuu  wiu  vscitod  iu  proJuciag  a  lifting  pronure  is  th«  prvuof 

<i  tonML 

Pig.  3  rripmcnte  ou  hydraulic  prea,  partly  in  section,  partly  in  tlcTation. 


EXPLANATION  OF  PLATE  XXIIL 
1.  TliP  eHipliral  lube  with  a  fin,  or  finit  cdlnliir  expf  riln^ntal  liibi'. 
S.  RwUiiKulnr  rxpOTimcntal  tnl<e,  with  two  nrlta  ■»  the  top,  fiiiniliartf 

known  as  th«  "  spectacle  tube." 
3.  SWe  vi*w  of  rractHiwl  jurt  of  one  of  the  experimental  tubw,  to  iJiow 

the  n&tuiv  of  **  liucklinj;,'  or  y ioldiuc  to  compniBion, 
•L  naTation  of  Ttritaiiiiia  liriiiix-     Scale  nhont  l-3810th. 
C.  Cron  MTttun  tl)ruiij;b  Ihr  middle  of  «nf  of  tlic  Britannia  Inhe*, 

•bowin;:  c«lK  SiC.     Hcnltf  liimMl  l-12JtJi. 
0.  Upper  conirr  at  fitf.  !i,  on  a  larger  •iialp,  bIkiwiiik  arranKviin-nt  of 

plalM,  angle  insH,  atul  covcritiK  striix,  to  f"r'<-  tt>"  •■■-11''.  s\''.     f'c*!* 

abuiiL  l-lftth. 
^.  Kml  m-ir  of  one  of  tlw  tvlwf  resting  nn  th«  |Hiiiu>«iti. 
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PRIMITIVE    A.STK0NOM\. 

BT  TUU  BDITOO. 


"  npHIS  ia  »  fine,  clear  nigfai^  sir  j  is  it  uot  ?" 

X      "  ludeed  it  U :  und  how  br^btly  that  star  flfaiim  abore  i 

all  lliu  i-i)8t." 

"  It  docs;  pray  what  star  inay  that  be,  dr?" 

"  Why,  ii  18  c&tled  Jupiter;  coiroctly  sp»iakmif,  it  la  not  » 

star;  but  I  daro  say  you  knuw  as  woU  as  1  do  ihiil  itia  a  worid 

liko  the  000  on  which  wo  live." 

*' A  world,  sir!     No!     Thirn  liavv  nftviijut"r<i  r-.i/Zy  ij../  «< 

far  118  that  ?" 

This  is  no  imagiiiAt^''  dialogue ;  the  apeakci-n  were  a  Liverpool 
eab-drivev  and  the  writer  of  tiiosc  IIdcb. 

'I'hree  or  four  houi-s'  confmotiient  in  a  iTOwde*!  saloon  hsA 
indnced  iw  to  eot-k  the  cool  cvcuiug'  air,  ou  oui'  rtHurn   li  ■ 
firom  a  place  of  public  t'Dtcirtainmeiit;  and  leaving  our  couina^u,': 
to  occupy  the  inside  of  tho  voluclo,  we  selected  the  less  (iigiiifir 
but  nioi'ti  ikiry  seat  b[>sidc  the  drivor,  and  ivere 
favoiirud  with  an  excellent  opportunity,  hod  wo  been  no 
to  dtilivcr   a   popidar  U'cture  on  autrouomy  to  a  limit 
attunttvi!  uud  inquinu<^'  auditory ! 

Tho  refreshing  breczo  from  tho  Atlantic,  and  the  cloudl 
starliglit    night,  had  uot,  huwever,  operated  iu  thia' direction j 
they  had  so  i-oised  our  epiritij;  that  when  Uio  Uat  vsdaumtic 
cscapod  fi-oni  our  com]>uuion,  our  fintt  imp\ili<o  was  to  L 
outright  at  the  absurdity ;  but  au.  iostanl's  ruDectioQ  h)k 
that  such  a  btutu  of  i^ionuice^  even  iu  au  unmtucattKl  cab> 

river,  should  rather  move  to  pity  than  to  merriment;  and 
endcavourod,  as  well  ais  tvo  wore  able,  to  uudce  our  cotnpanit 
nndiT^tand,  that  it  ih  inipotimblo  for  liiiman  beiiign  to  breatll 
and  live  beyond  the  limits  of  our  atnio.'^pliere,  ciiid  that  o4 
knowled]^'  of  the  nature  and.  position  ol'  tlie  titar  whieh  alMit 
so  brightly  in  t!ui  hiiivcns,  waa  the  reeidt  of  rc«miniug,  aide 
by  tho  cmployniont  of  philosophical  in«tnmient«. 

But  what  a  deplontblo  iltuj^trution  did  tbii*  maDprcaont  »f  I 
ignorauco  HtiU  cxiHttng'  in  tliis  our  buaHtdl  land  and  day 
CDlightama&il,  w)ieu  "  Wovkm^  Meu'«   [n«titutes "  are  tliu' 
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fafthion,  and  the  lord  lectures  to  iha  labourer  (  Here  vru  a 
ciUzen  of  Uio  most  imporumi  seaport  iii  the  world ;  odd  who  in 
«il  probnbiUty  had  fui  iudirect  voice  in  the  govoraioDUt  of  the 
(-otintry  ;  who  uiay  Imve  atteudod  divine  woi-^tliip  rt:'(ntlarly,  ajid 
luvo  funned  soma  idea  of  Ihu  nature  of  thu  Godliead;  ay,  for  all 
we  know,  he  may  have  boon  and  may  stiU  ho  u  zealous  momber 
of  8omo  "  Cttbmeu'*(  Missiotmry  Society,"  actively  employed  in 
tho  tftak  of  converting  sinners ;  aud  yet  tliih  man  was  almost  as 
i^onuit  of  the  true  character  of  the  iiatmid  world  by  which  he 
is  surrounded  aa  the  poor  dumb  brut«  that  lio  lashed  with  the 
whip  or  eucoantgod  tu  urocued  wilh  u  clack  ufhia  tongue. 

Why,  if  those  Chalaean  lihephenLs  of  oldj  who  are  said  to 
hare  been  the  Fatherti  of  a&lrunuuy,  and  whose  occupations 
ire  to  some  degree  aimlogoua  to  those  of  our  cab-driver; 
irthei^e  liail  posMeased  ludf  hi^  lulvantagee,  had  been  acquainted 
with  the  USB  of  electric  telegi'aph^  aud  iitilwaya,  and  been  able  to 
lam  all  that  was  known  in  their  diiy  tlirotigh  the  meilium  of  the 
printing  press,  for  the  cost  of  a  draught  of  tlieir  wine,  the^-  would 
liave  far  exceeded  this  man  in  intoUigoDco  1  And  yet  it  is  thoa- 
sonda  of  years  since  thcac  poor  shcpbcrda  watched  the  Him  in 
hi*  anutuil  aud  <UiuiulI  couitse,  nmrked  hi»  progrew  iu  the 
'  iwaveiia,  and,  with  him  for  u  toachtT,  luarut  buw  lo  divide  the 
[year  into  its  due  timc;^  aad  scitsona.  And  the  ignornucc  <if  the 
[bid  astrouomers,  even  those  of  Ueathuudoui,  was  eJitjinng  be- 
that  of  tho  uncultivated  minds  which  cast  sudi  a  hbade 
Uie  bnght«ning  intelligence  of  oar  Christian  era.  Th^r 
notions  were  at  least  poetical,  and  bora  the  mark  of 
id  of  religion,  whilst  in  onr  day  this  absence,  in  an 
of  the  venyst  riidtmeuts  vi'  ediicntion  i»  only  suggestive 
'debused  luibits,  aud  physiud  ua  well  as  moral  dcpmvity  and 
^destitution. 

Take,  for  example,  the  primiti\'e  theories  cunceming  the 
I  Kun's  nature. 

'Die  ancients  were  not  content  to  receive  hia  warmth  and 
light;  oaring  nothing  as  to  whence  ho  come,  or  whithor  ho 
went,  a«  do  tho  iguorant  of  to-day,  to  whom  life  is  but  a  aeason 
[Of  MOsual  enjoyment. 

No,  they  strowcd  ins  path  in  Uie  hoAvena  with  tho  flowers  of 

and  seutimcnt. 

wbiUt  the  earth  was  still  regarded  as  a  Hattened  plaia, 

mndcd  ou  all  tiidcH  by  thi>  iiceun,  tlut  heavenly  bodios  wcru 

beliensd  to  emerge  from  the  latter  at  their  rising,  and  again  U> 

imak  into  iUi  depths  at  Uieir  sotting.*     Tho  Iboriaus  beliov^ 

pthat  they  hiranl  Uie  hissing  of  the  wat^r  when  tho  burning  Siul 

plunged  into  tho  Wostcni  Ocean. 

'  Lewiw.    "  AatiutU/iMV  uf  ilw  AncieaU."    0.  <(  «a. 
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"  Tho  Greeks  oren  conceired  Uie  Snn  in  the  penoaiM 

form  of  a  divine  cliarioteer  wlio  drove  luB  fiery  atoea»  OWdi* 
Bteop  be!LV(.-n  until   Lu  bullied  tiiein  at  avening  in  the 
wave." 

Kur  were  these  obserrstioDs,  which  at  first  serred  tfoij 
impart  some  reality  to  the  Mythology  uf  the  Anacmto, 
in  their  sabsoquont  rcsalts. 

The  qaoetion  oatm^y  arose :  IS  the  Son  emerged  from  tbc 
Eostem  side  of  thu  world,  and  descondcNl  under  the  Wntera 
horizon,  where  was  it  during  the  honrs  of  darkness  ? 

Gradually   tho  researches   of  ono  astrouomcT,   aiid  nf  one 
school  1^  astronomers  after  anotlicr,  led  to  the  conclusioo  tb»t  it 
passed  un<7<*n(«uM  the  Earth,  aud  revolved  round  it  along  wiUiifl 
the  other  heBvenly  bodies.    The  Earth  woa,  therefore^  constitBtod 
the  centre  of  tho  Universe.    This  st^p  in  K&tronomical  know! 
heingttccomphshod,  other  discoveries  8ucceede<i.     The  rOl.i 
of  the   Earth,  tho   unrauol  motion  of  tho  Son,  the 
motion,  the  control  position  of  the  Snn,  and  the  natnre  of  l 
planets  and  fixed  stum,  were  all  raroaled  one  by  one,  until 
imnnDuioutt  moving'  Hotar  system  assumed  the  pUeo  of  the  flat, 
immoTable  Eartli  with  its  crystal  vault  of  Hearen  wherein  vertH 
sot,  Uke  so  many  aparkliug  jewels,  thuse  myriads  of  stars  t<fl 
which  "  navigators"  could  not  penetrate. 

Let  Ds  endeavom-,  in  the  few  pages  at  our  disposal,  to 
tlio  iirst  etTortH  by  which  the  hnmon  mind  was  emanci 
fVom  the  thraldom  of  ignorance,  and  which  mbaeqncntlr  led 
the  aoqoiaitiuu  of  u  knowledge  of  tlie  actual  uaturo  uf  the  Sol 
svBteni,  and  of  so  much  uf  the  universe  aa  has  been  revealed  by 
the  teleaoope. 

It  is  hardly  necessary  to  explain  why  the  ancients  behoved 
tho  Earth  to  be  a  Hut  plain.     With  the  esccptioti  of  its  fatllM 
and  valleys  it  appeared  so  to  the  naked  eye,  imd  its  inhabitants 
had  neither  instruments  where«-ith  to  observe  their  reooding  or 
approaching  barks  on  rhe  ocean,*  nor  were  their  vessels  of 
such  ft  character  aa  to  admit  of  the  complete  circnnnmWgali 
of  the  globe.     They  consequently  judged  of  tho  Earth's  to 
for  a  length  of  time,  hy  the  evidence  of  their  senses  only,  hoi 
ing  it  to  bo  a  circular  ]>Iain  surrounded  on.  stl  sides  by 
upon  which  it  Iloafed;  ond  ihe  firmameut  above  was 
as  a  solid  vault,  various  astronomers  attributing  to  it  a  dSTerrtil 
coinpoaitiou. 

Some,  for  example,  conceived  it  to  be  a  *'  fiery  other;' 


*  DoiiMoi  ntoiit  of  our  resdet*  me  v^Il  a\nirv  Onil  one  of  die  jirooft  i 
the  Kartli'ii  rutttiuiilT  is  fonnd  ia  the  fact  tlint  ibc  marts  of  n-tacb  an  i 
hat  portiutu  vhicb  diwppesr  bcliw,  and  tbc  lint  vt  which  apimtr  alwwj 
rieibte  tiomon. 
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lers,  thftt  "  Uie  extreme  part  of  tbe  beavenly  splicre  is  eftrtliy 

Milid  ;"  and  otlnT!",  agiiin,  iiii»ginc(l  that  tho  bluo  sky  con- 

of  "  ftir  condimscd  by  fire  so  as  to  assume  the  substanca 

>f  ice."     This  firmament  was  supposed  to  rwolve  around  ihe 

1,  and  the  stars  were  believed  to  be  attached  to  it,  Iheir 

again   1>eiii0'  the  subject  of  mQch   consideration   and 

ion.     Accortbng  to  some  of  the  Grtick  astronomers  they 

"  rircular  Iwdies  of  condensed  air  containing  fire,"  whilst 

{■9  regarded  them  as  '*  compressed  fire  fed  by  exhalations 

the  Korth,"  and  others,  agaiUj  bb  "  stones  ignited  by  the 

firmament." 

Tho  lost  theory  vus  propoimded  by  Anaxagoras,  a  Greek 

BojJicr,  who  probably  ciitiM'taincd  this  idna  from  the  cxa- 

3n  of  aerolitea,  of  which  one  of  krgo  dimensions  foU 

ins  lifetime  (about  the  year  -UiS  B.C.),  in  llirace. 

views  oonceniiiig  the  heavenJy  bodies  generaily  were 

moro  rational   than  thofw  provioualy  adopted,  and  in 

He  easea  he  arrived  at  cunclusicua  which  have  been  coutiruicd 

revcIalionH  of  niodt^m  fteience. 

Lit,  for  ejcauiple,  one  obserrer  compared  the  Suu  tn  a 
of  wliicb  tho  spokeH  were  the  rays,  and  another  Ulcened 
a.  "bowl  or  hollow  liemi^pbere"  (a  solar  eclipse  taking 
when  tho  luminous  convexity  is  tnnied  upwards  and  tho 
rlc  concavity  towards  tho  Earth),  this  bowl  lieing  no  larger 
the  iSim  really  appears  to  the  naked  eye,  namely,  about  tho 
indth  of  Ik  man's  foot ; — whilst,  wo  aay,  these  were  the  extra- 
wtliuaiy  notions  entertained  by  some  philosoplifrs  ixmceniing 
orb  of  day,  Anaxagoras  had  arrived  at  the  conrlnsion  that 
man  is  n  mass  of  ignited  stone,  and  his  ideas  of  its  size  were 
Bomowhat  advanced,  for  ho  believed  it  to  bo  "  larger  than 
]oponn6»e."  But  what  is  more  remarkable,  ho  believed 
to  be  nu  "  Earth  having'  ita  pluiufi,  moimtaiiis,  and 
and  likewise  it^s  inbabitant.-i."  Ho  considered  that  it 
rived  ite  light  fri^m  the  Sun;  arrived  at  correct  conchiRiona 
I  to  Uio  cause  of  ccbpKos  of  tho  Moon,  believing  chem  to  be 
to  the  interposition  of  tho  earth  between  tlio  Sua  and  Moon, 
on  all  subjects  ho  wrote  with  "  boldneea  and  freedom,"* 
tThn  reader  will  not  be  much  surpriaed  to  hear  that  as  a 
iK  of  this  onlightenmeut  he  was  persecuted  by  the  a<ihprcnts 
Ihe  estublisihed  ruUgiou ;  compelled  to  move  from  city  to 
was  acciuicd  of  iinijiety,  iiuprisonud,  lined,  and  that  he 
length  emigrated.     He  died  at  the  age  of  seventy,  about 

11.C. 

[Anaxagoraa  not  only  wrote  on  astronomy,  but  also  on  the 


Thaw  qootetion*  ooDoernutg  tlw  astieaoituOBl  tiworiM  or  the  ancient* 
Uvo  Sir  O.  a  LevbV  work. 
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mythology  of  his  j>topXe,  exposing  ita  &UaciM  utd  tiu 
ncal  oharaoter  of  the  gods.     This,  no  tloabt,   draw  upon 
the  animosity  of  the  orthodox  of  tluit  tiay,  mure  iban  diij 
physical  discovuruw ;  for  w«  find  that  in  every  age  the 
ttooft  uf  acHinoe  have  hod  the  sumiltauooua  offeot  of 
the  chmda  of  ignorance  and  snpentition. 

But  wo  must  retrace  our  siepti  aod  return  to  tha 
aatroiiomical  diaoorerieH- 

Wti  fiud  that,  at  all  times  in  the  hisUjn.*of  our  raoBj  the  i 
iuipurtaut   ad\iuices  in  knuwledgu   havtj  beun,  axav   or 
directly  aasocdatod  with  the  pbytncal  r(K[uirLnnpntii  of  the' 
by  whom  they  were  made;  and  in  do  phase  of  human 
guoce  in  ihi&  su  luauiiefit  as  m  tluit  which  ralatue  to  the  jfi 
of  atitroDuiiiiail  ku  *■ 

Let  xiA  fur  a  luc.  j<i>ose  a  completely  ontutored  nee < 

lnunait  beings  placed  in  Hume  lulerably  fertile  region  o£ 
gtobe,  with  purely  animal  wuitti  and  inatincta,  and  wiA 
capaoitr  of  adaptii^^  theuselvea  to  sonoimding 
Tneee  lowly  wonts  would  akme  oompel  them  to  direct 
atlention  to  astrouomioal  occnrrenoea. 

At  first  tbe  natural  and  spontaaeoiis  productions  of 
soflioe  for  their  nstanancc.  Fruits,  esouleni  roots^ 
flesh  of  auimaU  not  only  aSbrd  them  nonriUunent,  but 
"V""*"*-  to  their  taeto  ^r  luxuriee.  Aa  cresiing  approadiri^ 
they  find  thcnuclvoa  weaiy  and  lie  down  to  rest,  and  with  Midi 
ntamiag  mora  oomea  the  leneired  atrvngch  whidh  I^roviduK* 
ttiflwta  outBg  deep>  and  wfaidi  prapaiw  for  the  laboon  and 
fikwoivB  of  wo  coining  day. 

But  such  a  people  as  we  are  demiribing  soun  difovTon>  ttukt 
troa^  do  not  ahrayn  boar  fridta,  that  game  ia  not  always  louii ! 
in  pleo^,  and  ihai  when  plants  apponr  to  die,  titw  animak 
whicli  lied  OB  them,  and  which  in  their  turn  serve  the  homn 
iahalulnats  ob  food,  retira  to  their  haunts  to  eedc  ahdier  froB 
the  JDcl— lent  noaiion. 

The  hnnum  denisens,  howerer,  oontiuuo  to  muUipty  n 
winter  as  in  summer,  in  rain  as  in  anashiae,  and  *  etan  of  iu^ 
uuM  thenfoiv  be  laid  op  for  their  tittk  ooee  aft  w«U  as  th«m> 
wtbrm,  or  they  would  pensh. 

Their  eailieak  ohaerratiaBs,  prompted  by  their  hnrost  aaiBiaJ 
(foUug*  and  appertHw,  cmu*  Ibeu  to  pcronre  that  wbesMiff 
thfy  am  must  w  Deed  of  food  and  wnnnth  the  Ssn  ta  low— thst 
then  it  poMcaeco  bnt  httio  power — whSst,  when  their  tnea  imi 
shrubs  are  prodncing  fnut,  and  ftx^d  is  plentifiit,  he  stands  )ag^ 


*  IW  paUkklwu  Df  iW  ■*  K«stkai  AhMMck'  by  iW  ftnl  muiltiu' 
aMMoia  tU«vcU,kaB,r«haffe.fnm|tadaMM  mgrn^  mn* 
hmiiaa  than  M(ir*«hKroseantatm\&\WV«M)  •d^mtma^ 
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,,|btt  heavens  and  einiM  liis  nio«t  powerlul  mya.*    Their  firM 
"  ~  '  ;  Dtttuimlly  to  i-e^puxl  bim  as  u  deity. 

fitvuinauciuiit  times;  tKe  Sun  was  wuisliippodiLs  the 

ror  of  light  and  warmth,  &ud  of  all  thu  richest  fniits  uf  the 

aud  liis  moveiuuuUi  iu  lliu  heavens  were  duoely  watched 

urdor  to  iilitalu  sorae  due  witli  regard  tu  his  tive  nature. 

iu  udditiun  to  this)  }K>wer  vf  obflervativa  which  qut  race 

vatij  uiiulUi.-r  uttributc-  of  rcadou    is  that  whiuh  pruinpta 

to  tMoi-d  iuijireifsiou!!  mtide  upon  tho  mind  with  a  ^'iew  to 

Iu  uiir  uvutt-mpoTuriuti  und  posterity.     This  in  a  chanicbumtic 

the  mental  notare  of  man  which  aerveA  as  a  marked  distinc- 

[.Wtweeu  hiDi  and  the  lower  auiinalti,  and  cou^titates  the 

loe  betwcrn  his  educatiou  and  thoirs. 

ie  nnt  and  the  hoc  fonvoy  information  to  their  oonjifeuera 

the  discorery  of  a  store  of  provvuder ;  thu  cat  can  teach  its 

Ekion,  and  has  even  been  known  to  instruct  a  yotmg  do^  in 

an  of  beggingt  (thu  most  striking  example  of  cducabllity 

the  lower  animals  that  we  have  seen  rvcorded) ;  but  iu  thuite 

id  similar  cases  tho  capacity  is  limitod  to  tho  individual  and 

noviT  PTtoiids  to  the  race.     Should  all  tho  parent  bct-a  or  anta 

ivmoved  before  theyeung  ones  are  burui  no  record  will 

I  left,  tu  them  uflhc  oxporionce  of  their  progetiitunt,  and 

store  or  booty  must  be  rcdiscororcd,  by  accident  or  imtiuct, 

foru  it  ean  l>i<come  available  for  theii-  use. 

Noft  so  with  mau.     Tbc  trtu^-es  of  his  active  mind  and  i«et]ea>i 

Iterpriw  are  evei-ywhere  to  Iw  encountered :    in  historj",  the 

andent  relii-w,  and  works  I'f  t;iigiiieeriug  iiidiistry ;  and 

ie  records  of  many  of  hia  earlirst  impreHsion^s  stiil  sorvo  lut  aa 

in  everk'-day  hfo.     No  illustratiou  of  this  is  more  etrikiug 

tho  Bua-ditU,  one  of  the  eartieet  dorices  of  man  for  rega- 

his  phy^^cal  and  uientat  operations,  and  at  the  same  time 

lex  to  some  of  the  earliest  mauifeetations  of  his  mental 

Jpmi-ut;    and  yet  this  pritnilivu  chronometer  is  still  in 

the  waits  of  ^'iUago  churclies,  as  well  as  on  the  lawns  of  tlie 

lueut. 

When  our  ancostors  watehed  the  daily  progress  of  tho  Sun 
thivugh  the  sky,  they  perceived  that,  as  ho  rose  towards  tho 
uitlij  the  tihadows  which  he  cost  on  tho  ground  became  shorter, 
ulst,  m  ho  descended  towards  tho  horizon,  tlioy  incrtuBed  in 
and  they  aUo  noticed  that  there  were  cei*tain  periods 
qonw  wlieu  his  shortest^  oi'  wliat  wo  term  hia  noon-day 


iinic  uf  till-  iiDoii-iit  itati'uu!)  liuJ  only  l\iTet  adutiMU  iintMd  uf  four  (u  jn 
Ir  dity.     Tbi>  nictl  «lrikiii^  c1ulii)j;u»  iti  uiittin.'  luok  i>Um'  m  Spring,  SiiunApi-, 
Wiiitt-T,  ntiil  tlwM  were  tliv  itnbdiviMOiM  oI  tbo  )-iwr.    Aittntuu  or  Jliuv 
il  ("  UcrUt"  uf  the  Gcnuaiu),  vm  a  lat«r  iatroductioUi 
it  Jftw^.    "  Pofmlitr  fk-ieoix  Rcrirv,'*  Ho.  L,  y.  118. 
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dudow  was  longer  than  it  waa  at  othor  periods.     In  oi^  I 
rocord  the»c  pheoomona,  find  the  hotter  to  tmre  their  i 
th«y  simply  set  up  a  pole   in   tlie  ground,  and  marked 
Icu^tU  of  its  shadow  at  regulur  intervals.* 

They  soon   found   that   tho  noon-day  ^tadow  increaeed ' 
length  diiy  by  day  until  it  attained  «  oert&tn  iii«a«uromcot, 
that  then  it  remained  unchanged  for  a  few  days ;  after  thii  il  i 
regularly  decreased  until  it  arrived  at  its  ahortesfc 
aod  then  again  stood  atill  for  a  while  beftwd  reetnmng  it^ 
increase. 

The  period  whtm  it  was  the  Bhort«itt  was  called  the 
"solstioe/'  the  tSun  then  "stood  still,"  high  intbcheari 
and  its  heiit  wa»  the  greatest-     The  longest  noon-day  >i>^^j 
conBtitnted  the  winter  '*  solstice,'*  and  the  dnration  from 
of  thusu  phoiiumcnu  to  its  recurrence  was  n  year. 

It  was  found  also  that  abont  midway  between  tliese  period 
(the  siuiimer  and  winter  solstices)  there  were  two  othen,  nlwa 
the  day  and  night  were  equal,  and  these  two  periods  won 
kno^vTi  OS  the  equinoxes,  all  these  terms  being  still  emplowd 
by  astronomers. 

in  like  manner  did  tho  ancients  measure  off  Um  pnonwo'a 
shadow  from  the  Sun's  rising  until  his  setting,  mid  t-niploy  it 
to  denote  the  time  of  the  day.  Tbns,  we  are  informed  dist 
"  a  person  veas  invited  to  dinner  by  asking  him  to  eorae  whco 
the  shadow  of  the  gnomon  was  so  miiny  feet  long ;"  nud,  m 
ill  our  day,  wo  have  a  "  Greenwich  time"  for  oar  docks.  m> 
are  our  ancestors  naid  to  have  had  a  standard  mea;;iiro  by  whidi 
their  gnomons  were  regulated. 

Tlie  chiuigwi  referred  to>  in  the  relative  posititm  of  the  Sua 
and  Ekrth,  offer  no  problem  to  onr  niorlem  astronomcni,  who 
know  thut  these  appearances  are  due  to  the  aunuol  revot  "* '  i 
of  the  Karth  round  tlie  Smij   and  the  dnily  rotution   ui 
former  on  it.s  own  axis. 

Bat  to  the  dawning  intcdlect  of  the  ehephcrd  astronomer 
the  consideration  of  these  phenomena  was  fraught  with  meaj 
difficnlties,  for  he  believed  the  firmament  to  be  a  solid  sphi-rrTn 
wliicli  the  heavenly  bodies  were  firmly  set,  and  with  T\!ii  'i 
they,  therefore,  revolved  around  thoKarthaa  a  ccaiLre.  !'... 
then,  could  the  .Sun  deviate  from  ita  regohir  conrst*,  ■■  ■■■ 
rising  and  setting  in  one  part  of  the  hoiivens  and  now  m 
anotber,  whilst  the  const«llationa  (for,  from  the  earhest  .i^v^. 
the  fixed  Mars  were  mapped  out  in  groups)  alwsya  maiat»imii 
the  same  mlativo  position  in  the  firmament,  riatng  and  settuiij 


*  In  comnuio  vith  many  .-utronnniiotl  rlLjtcoinBriM,  the  MurliMl  SfftioUoB 
of  Ibc  BUiHli&l  (ur  ''gDomoD"j,  ia  burictl  JDobMcoritr.  It  il  flu|j|kneil  t«  Un 
hwn  iuventiftl  V^  the  B«by\i)w»w». 


mmtTive  astbohomt. 


438 


^y  M  another,  uml  Bhowingno  perceptible  change  in  their 

tor  was  his  porplexi^  dmiini.<tho<1  whcm  ha  foimd  tJnt  whnt 

jlied  to  tlie  Sun  ■>¥»»  still  more  strJking-ly  tnniiirevted  in  the 

>venient«  o(  the  Moon,  Tor  mit>  oluiio  iTid  her  roiirvu  in  the 

vary  from  day  to  day,  Imt  with  it  her  vojy  uppcarance 

tmt>  chaDged. 

fSoniptimes  be  found  her  highest  dailv  altitude  to  be  lesfi  than 

>of  the  Sun  in  the  depth  of  ninter,  whilst  at  others  it  was  even 

t«i-  tlum  that  of  the  samo  limiinaty  at  midsummer.     Again, 

i  one  time,  the  ^loon  nppcarod  to  be  advancing  towards  the 

in  the  heavens,  nnd  at  another  to  be  receding  from  the 

iition  which  he  occupied;  whilst-,  etrango  to  say,  tho  nearer 

approuched  him  the  less  luminous  she  became,  assuming  at 

jgtb  tlie  form  of  a  thin  bright  crescent,  whilst,  vHh  inci^eased 

lOP,  came  great-er  brilliancy  j  and,  as  she  receded  from  tho 

the  crescent  gradually  erpandcd  into  o    brond  circular 

3US   disc,   which   almost  sufficed  to  coareH   night  into 

lot.uiother  and  a  still  more  inirprij^ing  phenomenon  was  tioon 
*  '        the  wondering  gaze  of  the  early  student  of  the 
Kven  the  stare  tfaemselvee  did  not  ap[)ear  in  every 
to  be  fixed  in  the  ce1e«tiid  vault,  and  one  bright  wan- 
r*  after  another  seemed  to  start  from  his  fixed  home  in  the 
ivenfl  and  slowly  to  mimic  the  movements  of  the  ffreat  lumi- 
of  day  and  night,  until  no  less  than  five  huu  been  dis> 
who  ruftu^d  tu  be  hL4d   by  the  inflexible  bond  tlmt 
:d  all  the  rest. 

fudging  from  their  degrees  of  brilliancy  and  the  comparative 

OT  position  to  which  they  apo  subject,  modern  astrono- 

aro  disposed  to  believe   thjvt  first  Venns,  neit  Jnpiter, 

consecutively.  Mors,  Saturn,  and  Mercury  attracted  tho 

^n  of  tho  star-gazers  of  ancient  days ;  and  it  was  soon 

that  two  of  these  planets — McrcJiry  and  Venos — 

nearer  to  tho  Sou  than  is  our  Eaiih,  and  that  they  actually 

1  behind  it  and  revolved  round  that  luminary. t 

^How  greitt  must  have  been  the  perpluxitv'  uf  our  ancestors  as, 

by  one,  thcso  abnormal  luid  apjNirently  contradictory  phe- 

lena   forced    themKclres    upon    their   observation !       How 

ibled  they  must  have  been  to  account  for  these  apparent 

in  tho  repilnr  order  of  nature  as  oonceived  by  their 

and  themselves  I 

[The  Sun,  indeed,  revolved  roond  tho  Earth  at  regular  inter- 


R*noi*  odtetl  "  PLtoeU,"  ftatn  a  (jn-ok  wonl  Ki^^iifying  to  wantler. 
Hie  mowiBt  BeTptute  were  well  nware  of  tbia  &ct.     8m  "  Cbaaiben's 
of  Axtroaoiuy,"  dii^'ninj  on  p.  25. 


434 


porvus  scttxci  im'iKw. 


nli,  M  did  &t»o  the  Moon,  the  planeU,  ocd  the  tUmn ;  UiiA 
then,  hnw  could  thBT  be  IikmI  in  one  rcvolrin^  dotnf>,  wbratlis] 
orbits  of  the  two  former  were  eloralod  it  depreased  at 
seuons  and  periods  of  the  year  ?  the  Hod  rwjnirTiig  a  rwr, 
the  Mo'>n  about  twenfy-ninn  dnys  to  complete  ite 
of  tlie  f-rftm  wanderin^r  wSOioiit  any  nnparent  order, 
the  rrat  tixcil  niid  iiiiinovnbte,  an  if  to  sileaoc  the  doabtlii 
heterodox,  and  to  confnand  the  caJeuIatioaa  of  ingecdf^Tut 
lotors.     But  In  give  a  final  blow  to  the  theory  of  r' 
ceaitnU  position  and  the  one  rd'oU-inp  firmamnm,  ii  »■■! 
eovwd,  stfii-r  ft  Kpso  of  liianv  renturiea  of  carofnl  oi 
t"  ■'  ']  in  tin- nky  woe  grudu^' 

tj.r:  (lid  not  rise  ana  Bet  v  H 

the  raano  period  every  year,  but  was  gradnaUy  mnvin^ 
the  we«t,  leaving  the  lixed  fltars  behind  it.* 

^fany  and  ingeniens  wen*  the  theoriee  by  vrhieh  the ' 
rently  eccentric  moliona  of  the  heavenly  '■    r      , 
be  cxplninod.     'ITie  ciroomBttinei'N  to  v.  >■ 

and  the  diBcovery  of  tlie  tnie  nature  of 
bheors'  of  one  pingle  hoVn\  lirmanient  ei|i  ■ 

from  the  eontral   harth  nroand  which  it  revolvod,  qui 
able ;  and  the  first  important  otep  in  ancient  co=-" 
that  wliicJi  dividiMl  the  riystalline  vault  of  hcavTT 
zones  tnon'  i>r  less  distant  from  the  Karth ;  each  belt  > 
its  own  (teelion  of  the  heavenly  hi>at. 

The  Moou  wae  known  to  be  nearer  lo  tlio  Eartli  " 

for  her  dark  body  wns  fonnd  lo  interpose  betwt 

spheres,  and  she  therefore  was  placed  in  the  nearest  zonet 
next  come  the  xones  of  the  Sun,  pumetfi.  and  Used  stars  reeppt^ 
fcivuly,  each  making  its  own  appropriate  rev"ltiti(m. 

Till!*  tlieoiy  met  one  difficulty,  namely,  the  variable  dixtr 
of  the  different  heovimly  btKlii-s  from   the  Karih,  nnd  rt. 
Borne  extent,  the  rejynlar  elevation  and  deppnssiiio  '  f 
but  it  was  not  sntbcient  to  account  for  the  slow  tl..,.^..^  . 
took  place  inthelatter,  and  to  explain  thin  phenomennn,  V 
ffora^t  suppfxiy^d  a  morion   in  the   Kartli   itaplf,  and 
It   from   its   central   position  in  the   Universe.     Hi* 
svateni  was,  however,   very   vnffne,   ami   wb»   ir 
atrazifTo  componnd  of  fiction  and   fact.     Sm^h   :i- 
erer,  it  maintained  its  portion  until  the  true  '. 
svstem  waa  ^ev(^aled  3,0(H)  yearn  Hnhsefpieni..  i-t  -^tv" 
ttie  great  Polish  astronomer. 

We  shall  now  pn?«ent  to  oar  r«Ml> '  -<>n«ni 

BS  ennneiated  by  hii^  fntlowerR,   in  ii  the 


t  About  am  y«an  »r. 


(■muiriTB  AtmtoKdMv. 


Uh 


pweetved  ideas  on  tho  Kame  subject,  and  aball  thon  bo  compoUod 
draw  tho«>  obaervations  to  a  close. 

For  Uiia  purpose  wo  would  dirtwt  the  attendon  of  oar  readers 

to  tho  nccomimtiyiiig  pliito,  tii  which  the  first  fi^iro  rrpreNcnbi 

ftbi?  Univprw,  as  it  wa«  Wieved  U>  bo  constituted  in   tlio  time 

Irf  Homer;  ami  the  H^tiiiid  (which  iHbnsed  uptui  tho  expviition 

Ifif  thi-   FbiUtluin  .svst4.^m,  pobhshod  by  Professor  Ang.  Bwcfch, 

Hoidi'tberg,  in  ibW)  is  aii  ideal  view  of  tho  same,  according 

lo  Pythagoraa  iind  his  ftchool. 

In  tlip  first  tipfnrp  wo  havo  tho  world,  arcordtng  to  Ilomer,  a 
[flat  rirnilar  body,  Hoating  apon  the  oowin  by  which  it  i*  sur- 
|rr»und<'d.     In  tlie  cast  ih  tho  win,  rising  from  his  "  Lake,"*  to 
Ipursnp  his  daily  ronnd,  and  tiuring  the  plains  of  wesl<m  Pales- 
line  with  tho  rosy  hue  of  morninfj. 

In  tho  wost,  darlcness  still  roi^s  over  the  hmd.     Tho  Moon 

id  Ktarn,  firmly  f)i?t  in  the  cryflt«il  dome  of  Heaven,  cast  their 

liJvt'iT  lieht  upon  tlip  Adriatii'  Soa,  and  on  the  island  of  Thri- 

rria  (Sifily),  whilst  Rlill  further  wpsl.  in  the  fabled  land  "  Kly. 

mm,"  the  region  of  et<Timt  li>fht,  and   the   dwelling- platx'  of 

10  bleecicd  ;  and  boyund  that^  tho  stretun  of  ocean  which  had 

to  be  cTosseil  by  disembodied  spirtta  before  defloending-  itito 

Hades,  which  was  eiippofied  to  be  aitoated  be&Mth  the  Barth. 

kTha  aecond  inartration  whioh,  aa  it  will  bp  soen,  is  mnro  in 
'*y  with  the  troe  theorr  of  the  Solar  sTttoio,  reprownts 
■•--  of  1\thagoraa  and  his  hcIuxjI,  and  i«  t^i-ni'mlty  called 
he  I'hilolair  system,  from  its  rnunriator  PhiloWis,  who  lived 
ltd  taught  in  the  fourth  conturr  before  Christ. 
According  to  thitt  i^chool  of  atttronoinera  tho  heavenly  bodiw 
rcTO  fiphprical. 
Tti  tfip  centre  of  the  Univerwe  waa  the  *'  Central  fire,"  not 
I   with  the   Sun,  bm    ])robably    imparting  to  him  his 
I  infusing  rays.      Next   came 'the   *' Antichthon,"  the 
!iacare  and  fUnetiorm  t'f  which  are  not  clearly  defined,  Imt  ^rhich 
BuppoHed  by  a  moil[>m  writer  f  to  have  been  a  body  that 
itod  what  in  roalitv  wna  tho  side  of  the  t'larth  nnloiown 
"111.     i      "     ^m. 

'1 1.  wed  the  I'larth  deriving  Ua  liffht  and  heat  fVom  tho 

tun,  niiirh  wii,h  minpused  to  be  oxtemal  to  it  in  iho  onirerao ; 

that  came  the  iloon,  ne«t  the  five  plancia,  and  laatljr  the 

Ued  Htjirs.     (S.-o  Platw  XXJ  V.) 

The  Antichihon,  l-!arth,  and  all  llio  heavenly  hodion  Torohred 

>und  tie  Ccutml  fire.     Tho  former  waa  not  visible  fmm  th« 

■.  revolving  M-i(h  it,  Imf  or-melimes  interponngp 

LI  '         If  Moon^  whieh  it  then  eclipsed  !  J 
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The  cooo  of  tho  fixed  stars  was  the  true  Heaven  <']■  .^U 
in  which  the  gods  dwrlt,  and  from  whence  they  ^' 

from  time  to  tune  to  ikvour  ttio  sous  tad  duugbteia  i-t 
with  their  celestial  socaety. 

It  would  be  impossible  for  us  h^ro  to  refer  to  ftU  the 
ings  of  the  Pythagoreaa  school.  Their  doctrines  expUi&e4 
oewwliid  plu^iioiiienuii,  real  or  imaginaiy;  tbe  huppt'sii 
tances  of  the  heavenly  bodi<«  from  the  £^rth ;  their  mr 
the  echpses;  the  milkf-wajr,  and  the  muMc  vf  ihe 
which  was  supposed  to  exist  although  it  waa  inaudible. 

Anil  whereforcj  does  the  reader  suppose,  it  was  "  iuauJihkt*" 
According  to  some  philosophors,  it  was  in  coqm  ' 
"  constant,  hehit "  of  hearing  it ;  whilst  others  ■ 
silence  of  this  harmony  to  its  '*  extreme  loudness  I  " 

However,  imperfect  as  these  teachings  were,  they  hold  Uwir 
sway  nntilj  in  the  sixteenth  century,  Copcmicoa  Uid  t* 
foundation  of  that  theory  of  the  umver*e  which  place*  the  & 
in  the  centre  of  onr  system,  and  converted  the  fixed  stantolo 
so  many  aolar  centres  of  other  sj^tcms,  at  nroseat  imm* 
surahty  distant,  but  which  the  magic  tube  and  the  adrwoiK 
iotcUigonco  of  man  are  bringing  nearer  to  ii8  day  by  day.  Witb 
theae  distant  worlds  mankind  will  no  doubt  one  day  be  betkr 
acqnunted  than  wo  am  at  present  with  tho  nature  of  thoae 
companion  plunct-.t  that  uccompony  our  bright  and  bcauUiuI 
world  in  iU  aimual  revolution  i-onud  tlie  ceutntl  orb  of  light. 

"  Bat  why,"  some  of  our  readers  may  bo  disposed  to  inqnin-. 
"  in  a  periodical  devoted  to  the  popular  exposition  of  scii'  i  ' 
truth,  are  we  treated  to  ft  dissertation  upon  the  errors  or  t-muc 
conceptions  of  our  forefathers,  long    sinco    defunct   and  ftn- 
gott€n  ?  " 

"  "WHiy,"  we  would  ask,  in  reply,  "  is  it  plcnsanl  to  nubend, 
after  tho  rigid  and  wearisome  stndy  of  those  subjects  whii^  tu 
our  powers  to  tho  utmost,  and  to  listen  to  the  innocent  pnttk 
of  our  children  as  they  discourse  le-amedly  u]>on  thtao  all- 
important  topic."*,  and  endeavour  in  their  innocence  t'l  ''J' 
through  those  knotty  problems  whicU  wo  ore  seeking  '-'''  - 
rionsiy  to  unloose?" 

It  is  as  agreeable  to  tlio  modem  student  of  scienoe  to  Iff>t 
back  upon  the  Imlf-mythicaJ  theories;  upon  the  imaginings  ^ 
tho  earlieAt  inhabitants  of  onr  globe,  as  it  must  have  hoeatc 
the  parent  who  had  iHUghi  liis  child  that  it  was  God  who  vaa^ 
tho  BtiLTs,  to  hear  hifc  httlo  one  exclaim,  os  tho  first  twiuUinfl 
h'ght  made  its  appcomnco  in  tho  hoavcna,  "  Sec!  see!  Gw_ 
lins  made  a  star  I  " 

But  there  is  tklso  on  important  Iceson  to  bo  derived  Itoid 
coseideration  of  tW  mXercswag  «q!i%(A,,  •wVSrVl  iK»jaiin«nl* 
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tiiiolf  CHpcciuUy  to  the  attention  of  tbe  etudeiit  of  natnro,  namely, 
fthat  tbe  operations  of  tlie  great  Inws  wln'cli  inxle  the  physical  world 
^niay  ulfu  be  tnu-'ud  in  Ibc  rralui  uf  mind. 

Tbt^ru  ill  a  nile,  well  known  to  natiirnlisU)  iu  the  devolopmont 
of  the  ouimol  racos,  aud  one  to  which  wo  have  fi'^quontiy  had 
occaaion  to  rofor  oLjcwIiert',  that  those  creaturos  which  hold  u 
higher  1)Wp  in  the  scnle  of  life,  liave  to  pass  durim;:  their  life- 
tiuie  tluvroiih  the  variuus  stages  which  charoclertso  thb  liunibler 
foniis  in  thf-ir  jH-rftrl  stuge.  Muny  cxauiples  miffhlbc  adduced 
(Vom  the  history  of  tlio  animal  ttnbes  (o  iUustrate  thi»  fact ;  but 
it<  is  only  noocsitary  to  refer  to  one,  whicli  wo  shall  thus  state 
Guuiliarly.  Man,  in  the  course  of  hia  physical  devolopmont 
from  the  genu  to  the  mature  beiu^,  pui»u.'!4  tlirougb  tho  various 
:fonna  asauutod  by  tho  tower  vortcbratcs  iu  their  perfect 
•stMo. 

Now,  Iho  Biiiuu  law  will  bo  fouud  to  oxibI  iu  the  mviital  de- 
velopment of  the  intUvidiml,  us  well  as  in  that  of  tbe  whole 
hnmon  race.  Each  intclloct,  before  it  con  bocomo  fully  ex- 
puudt'd.  must  ya&s  through  tho  stages  of  ulttir  ignorance  and 
Benii-oiilightemnent,  whilst  tho  rccordtj  of  history  show  tliat 
Ltbe  human  race  ako  has  had  an  infant  tuind^  and  in  passing 
f  thrvugh  progrussivo  tttageti  of  iutvUigence. 

The  Micicijc  Gax-ks  and  Hebrews,  who  cuucoived  ihftt  tho 
^btoTS  were  !>ct  iu  the  vaiUt  of  Ueaven,  may  be  ranged  side  by 
aide   wilii  tho  child   who  says  that  God   has   uiadu  a  »tarj 
[|>eliQving  that  He  has  just  set  np  a  twinkling  light  in  tho 
ivens. 

The  more  advanced  I'ythogoreuu,  seeking  to  break  throogh 
[tho  clond  of  ignoi-ance  which  obscured  tho  iutoUoct  of  hia  ago, 
juid  groping  his  way  darkly  towards  tho  truth,  rcecuiblos  tho 
Ijrouth  who  passes  thi-uugh  the  probation  of  liia  school-days  j 
Vwhilft  ihe  inCHlem  astronomer,  who  ii  still  youn^Gr  in  kuow- 
ftedge  cfimparod  with  thoao  who  will  succeed  him,  may  bo 
'likened  to  tho  young  man  immci-sod  in  Iiis  collegiate  studiea : 
upon  whuui  tho  principles  of  truth  havu  dawned,  and  who  will 
employ  thu  romnuider  of  his  life  in  their  pnicticul  applica- 
(tiODl 

This  is  no  fanciful  picturo ;  no  vain  and  imaginary  Riinile  I 
[It  ih  but  another  illuMtnitiou  of  the  unity  and  simpheity  of  that 
3flW  which  i-ogidates  tho  oftairs  of  the  nniverse  ;  alike  brinpng 
[thu  humljli'St  protophytu  uito  e^tt^uce,  and  devi.-tiiping  tho 
[noblest  of  all  hvingerciiUire» — iniui !  And  it  is  the  enunciation 
fof  the  awful  yet  K-u«fieeut  will  of  that  ono  gnr>at  Cretttor 
huid  Huler,  who  lioi^  made,  and  who  imat&intt  aud  goreros 
ridl  t1iiu^»,  vinibl^  and  iunsible  —  in  tlie  world  of  time  on  in 
[lUnt  of  fU'iuilv  I 

»io.  IV.  2  H 
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TO  rodnco  our  inquiry  tnbo  ihe  most-  ninplo  fisrm,  it  tppean 
UK-H^sary  that  tlio  reader  eihoukl  bo  iurited  t<>  noronmnjr 
thowritor  int^iho  dark  ronin  einploTediiibia  illustration  of  "fiftrt 
and  Colonr;" — a.  room,  ind«od,  so  dark  thht  orrai  aftor  iht  m 
has  accustomed  itself  to  the  absence  of  any  iUumiu&tinc^  poirer, 
it  ithall  not  be  enabled  Ui  dlHtinguii^  either  tJic  fonns  or  mlmn 
of  snrrounding  objects.     Under  such  conditions  tli.- 
useless  urgan  ;  tbe  sense  ul'  sigfat  in  not  oxciled,  Wi> 
the  power  of  diutingiiiHhing  bodies^  which  we  oaanot  t^i 
Some  agent  external  to  niirselvca  is  rcf^uired  to  coinpleti-  iul 
coonectiuu  butn'oen  ns  and  distant  objects — to  excite,  iadrnw], 
the  (tense  of  sight. 

Lot  lu  perfbrate  with  a  steel  point  the  window-fihuttor ;  ■  mi* 
beam  ont.crs  and  fnlls  on  the  flooFt  forming  a  Aifc  of  bri^ 
Lionr.  From  thi«  circle  radiation  takes  pGccj  andj  alchoedH* 
it  may  be  faintly,  still  the  reposed  eye  begiiu  to  ef*,  IW 
radiaticnB  hari>  diffiised  thprnselven,  niey  have  raUm  on  ibc 
mn^eoRof  the  articles  around  ud,  and  then  again  th«  weak  ray* 
haro  been  radiated  to  the  eye.  The  mx-riud  delicate  n«rvoQi 
fingertt,  whirli  fipreod  over  the  retina,  arc  touched  and  tbey 
tremble  at  the  touch.  The  varying  aensations  are  couveyMl 
the  bmin  and  the  phenomenon  of  risioa  is  eslabliabed. 

If  the  liand  bo  placed  in  the  path  of  the  tranWam  the 
tion  of  warmth  is  communicated;  wo  feel  there  is  hbat 
my ;  or,  if  q  thermometer  is  so  ]ilaced  that  tJie  beiun  falli 
upon  its  bulb,  the  mercury  will  ejcptuid  and  riBO  in  the  tube. 
Tbtis  wt>  have  the  evidence  of  two  diittinct  classet*  n(  plioKh 
moua ;  a  third  nwaittt  our  invent igati on. 

It  is  well  known  that  photographic  picture))  are  prodnoed 
a  peculiar  oliemical  uluuige  efiecteil  upon  (tome  salt  of  ailwr  l)j 
the  agency  of  the  solar  raya.     If  a  piece  of  paper  be 
with  the  chlorido  of  ailvor, — ^which  is  purely  white, — and  if 
be  placed  8o  that  our  lumiuoua  pencil  falla  upon  it,  the  ehcmical 
Burhkoo  will  be  rojiidly  darkened  over  the  spare  covtired  by  i 
Runbeam.     llic  change  which  has  taken  place,  and   which 
uidicated  by  the  aWeraUon  cK  oo\<ra.T,  loenU  rnoma  Att«itji 
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lorido  of  sivor— tho  nelt  which  iro  hare  snpposed  was  the 
componnd  employed — is  one  of  the  most  stablo  chft- 
So  groat  is  the  affiuity  of  chlorine  for  silver,  that  Jb 
oonnhinc  wrth,  and  sopnrato  that  metal  from,  nlmost;  alt  its 
ibinatioiu.  Yet  the  moment  it  ia  exposed  tg  stmshine  it  is 
dficontfKMedj  chlorine  in  hbomted  and  metallic  silver  is  lafb 
bahinti.  Rnch  is  the  remarknhin  phpnomenon  ;  thu<i  t^f^oching 
tu  that  Tve  hare  to  deal  with  ligencies  in  the  solar  rara  which 
are  ill  their  rinible  etteda  very  dissimilar.  It  became  neoas- 
M17,  when  the  investigations  of  science  irere  directed  to  these 
pociilinrities  of  solar  cnemistrjr,  to  distinj^ish  hj  a  name  the 
igent  which  was  at  work.  AoriaiiSH,  a  term  signifying  ray- 
power,  was  proposed,  and  it  has  been  generally  adopted  to 
nxpreas  tfaa  chemical  principle  of  tho  sunboun.  The  ralatioiifl 
of  lAOBT,  the  Inminouti  power  of  ihf  mm ;  ftf  heat,  the  ealwi^ 
pottwr,  a»'l  of  ACTIK19V,  th«  eh«mi'-*ii  potwr,  will  now  become 
tlw  subject  oi'  coosidcration. 

Tho  plate  accompanTing  this  paper  shows  three  spectral 
images ;  which,  as  the;  will  serve  to  gwde  the  reader  in  imdeN 
stendiD^  the  somewhat  involved  phenomena,  shonid  be  core- 
fhlly  examined  as  we  pro(x>ed. 

llie  solar  spectrum,  which  in  its  chroinatic  i-elatious  has  been 
ibed  in  a  former  paper,  must  now  bo  couaidcred  in  oonneo- 
1  with  its  ilium inating  power.  The  my  which  has  tho  highest 
iting  power  is  the  yellow.  In  either  direction  tho 
declines  from  this  point.  *At  the  loaat  refrangible  end 
liaatioa  ceases  with  the  extreme  red  ray,  and  at  tho  most 
nAvoiod  end  there  is  no  ordinary  ligfat  beyond  the  violet ;  or> 
•peaking  with  philosophical  exactaess,  beyond  tho  iBveoder 
ray,  which  tennimites  the  violet,  fading  off  gradually  and  beau* 
tifulty  into  darkness  :  tlicro  is  no  illaminating  power.  Now  the 
maiiDinm  of  Li^ht  and  of  Ucot  are  not  coincident.  Bir  William 
lierschet  and  Sir  HentT  Engtefield  long  since  determined  that 
the  maximum  of  Heat  was  to  to  1>d  found  in  the  least  refrangible 
rays.  Sir  John  Herschcl  has  a  bcautifiil  experiment  by  which 
this  is  proved,  uud  some  new  truths  added  to  our  knowledge. 
A.  pieoe  of  silver  paper  is  cnrofully  »trotched  upon  a  frame,  and 
b«ing  held  above  a  very  smoky  candle  or  lamp  it  is  blackened 
over  on  one  side.  After  having  been  thus  prepared  this  screen  is 
placed  so  that  the  solar  specb^im  can  be  receirod  upon  th<?  uu- 
hlaekettfd  side.  When  a  very  perfect  image  has  been  obtaino<l  by 
so  aocttrste  adjustment  of  tbe  pribrm,  and  tbe  rays  are  t>eeu  in  all 
their  beau^  of  colour,  well  dehned;  the  paper  is  thoroughly  satu- 
rated with  ether,  which  should  bo  applied  with  a  wide  flat  brnsh. 
The  ti8sae*pBper  being  wetted  appears  perfectly  black,  but,  in 
tvery  short  tune,  the  heat-rays  drying  up  this  volatile  fluid,  a 
"    image  is  produced  which  ia  a  picture  indeed  of  the  *'~ 


440 


lOriTLAI  flCIKHCIC  ftBTinr. 


tribution  of  Hoat  aniidst  and  berond  the  colnarcd  rays  of  ih« 
Bpectrum  {see  Hkat  jd  tljo  plate}.  The  tirst  spot  driw  onxa 
space  which  is  just  bolow  mo  cxtrmno  red  ray,  thus  indicatn^ 
this  aa  thi?  point  of  umxitnum  colorific  power.  With  gradiullj 
dimiiiishiu^  intoiuuty,  this  drying  goes  on  thruugh  the  spectruni, 
presenting  on  tho  paper  an  image  similar  to  that  reprB.-!«Dted  in 
the  central  figure  of  Uio  diawing,  all  indication  nf  Heat  ceafmtg 
m  the  violet  ray.  White  this  result  i^  being  obtained  cnrer  the 
space  cover(;d  with  oolonrcd  bands  of  light,  thre<?  weU-ilefinwl 
spots  dry  out  btilow  tlio  rod  rays  where  there  is  no  bght.  The4« 
are  brought  out  with  grcat^ir  tntcmsity  if  a  second  wash  of  ether 
be  Bpplied.  The  heat  spoctmm  is  tUna  shown  to  be  of  moeli 
groiiter  U-ugth  tlum  the  light  upt'Ctrum. 

Sir  Julin  Hei-bchi-l  ili.sciivcnH]  in  thcsso  oxtm  spocLrnl  heat^H 
rays  aomo  peculiar  properties ;  they  appeared  to  possess  all  th^H 
ordinary  pro|>ertie&  uf  diirk  heat-ruyd,  mth  Eomo  peuuliar  4.'bc- 
micid  power  superadded  j  hence,  to  di&tingnitdi  these  FWrni  the 
onlinary  hcat*ray)i,  it  was  proposed  that  they  should  be  c&Hcd 
the  iioiu I /irrmic  raur. 

'nitjse  hout-ravs  liavo  been  invctitigated  by  Mrs.  Mary  Snmi 
nlle,  and  that  lady  ha>i  addrd  somo  n-morkabli  ■..  t 

records  of  science.     If  the  juices  of  flowers  bo  va^  ;  and' 

paperti  HtaintHl  witJi  them  be  placed  under  the  action  uf  those 
ravs^  many  vonr  cimous  results  are  obtained.     Our  «{Moe  will 
ntunit  of  our  dc6cribing  one  oulr,  and  that  one  is  ropneenied 
on  oar  drawing  miirki-d  fig.  K     In  thi.s  particolAT  cxwrinient 
the  coloured  juice  of  the  dai-k-uurplo  dahlia  vna  waaaed  orer 
])ure  white  biuiilouH  paijer.  Thiubeiag  exposed  to  theBpeotramj 
was  gradually  changed,  over  the  spate  occupied,  by  the  parather- 
mtc  rays,  and  a  brown  thuno-shaped  imago  was  the  result, 
a  spot  of  a  dull  retl  ii  little  below  it.     Ity  continuing  th.o  actio; 
a  peculiar  inttmud  a«:tinn  tfos  seen  to  take  phwe,  antl  cventmill; 
four  i^ts  wero  formed  over  tbebrovm  iypRLx-,  iwotif  tlio!*ebei 
red  and  two  blue.     U  would  thuct  uppt-iir  that  we  had,  by  l 
action  of  these  peonliai-  hcat-raye,  eliminatc-d  tho  two  colon 
which  form,  when  combined,  the  purple  of  tho  dahlia. 

It  might  be  noted,  that  tf  ehlorophyl,  the  green  colo 
matter  of  leave?*,  be  taken  and  treatA.-d  in  this  way,  it  is  alwa; 
turned  bl■o^v^l  by  the  paratliarniic  raya.     It  iR  yet  morp  cnrioi 
tliat,  at  whatever  period  of  the   year  we   obtain  this 
eolonriug  niatttr,    the  i-esulting  brown    is  alwavs   Umt 
marks  the  uutumual  foUago  of  the  pLuit  from  wLich  the  Imv 
have  been  galhuroil.     Investigation  continued  over  many  years 
shows  that  the  (joantity  of  tl^se  peculiar  hcat^revK  vurieB  with 
the  seasons,  and  that  they  nr  :>bunduut  in  the  Fun's  ray* 

in  thu  aiitiimn.     We  may  ■  infer  that  th(*  ripening  c/ 

fmits  aud  graiUj  imd  lUe  au.\.umuVMxUu^  uC  tlw  fomt  tree*. 
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due  to  those  peculiar  thermic  rays  which  are  entii-ely  indepen- 
dent of  Light  though  associated  with  that  principle. 

The  scorching  of  the  sim-beama^  which  is  often  ohscni'abiu 
in  the  svimnier  and  autumnal  days,  and  which  is  not  unusually 
associated  with  tho  appearance  of  blight  on  the  leaves  of  plants, 
has  been  traced  to  an  excess  of  these  dark  heat-rays. 

If  the  spectral  imagebywhicb  the  Light  and  Heat  spectrum  has 
been  produced  be  i»aintaincd,and  we  substitute  a  paper  or  a  glass 
tablet  covered  with  any  of  the  Photograpliic  preparations,  we 
obtain  a  spectrum  such  as  is  represented  on  our  dramng  and 
marked  Actenism. 

The  Chemical  tablet  is  blackened  over  some  parts,  and  pre- 
bt^rved  unchanged  over  other  parts.  Upon  that  space  which  is 
midcr  the  influence  of  the  most  Light — as  indicated  by  tho  lino 
across  the  page — there  is  no  indication  of  any  change,  howevei' 
long  the  salt  of  silver  may  he  exposed  to  solar  action.  Tho 
space  covered  by  the  Heat  rays  of  maxhnum  intensity  is  in  like 
manner  presen-ed  unchanged.  Over  the  region  of  the  red  rays 
some  chemical  change  goes  slowly  on,  and  frequently  a  red 
colour  is  produced;  in  some  cases,  as  when  the  bromide  of 
silver  is  used,  rising  to  a  fine  crimson.  The  yellow  rays  have 
no  chemical  power,  but  beyond  them  the  decomposing  agency 
id  exerted  with  increasing  force;  it  arrives  at  its  maximum  in 
the  blue  and  indigo  rays,  and  although  it  is  weakened  in  force 
Ijcyond  these,  the  chemical  power  is  exerted  to  a  considerable 
distance  beyond  the  visible  spectrum,  where  there  is  no  Light. 

'llic  results  which  have  been  described  naturally  o^ien  tho 
question  of  tho  identity  of  Light,  Heat,  and  Actinism,  or  the 
contrary.  We  have  seen  tliat  the  maximum  points  differ,  and 
that  where  light  and  heat  are  the  most  energetic,  there  tho 
chemical  power  is  the  least  so. 

According  to  the  nndulator}'  h^-pothesia  these  differences  aro 
explainable  upon  the  supposition  that  one  set  of  undulations 
will  produce  the  sensation  of  Light,  that  another  set  establishes 
the  sensation  of  Heat,  and  tliat  a  differcnt  rate  of  vibration 
again  is  the  cause  of  Actinic  phenomena. 

There  is  some  other  evidence  which  it  is  necessai-y  to  bring 
before  the  reader.  By  means  of  absorbent  media  wo  may 
seimi-ate  these  agencies  and  examine  them  in  action  in  an 
isolated  state. 

A  slice  of  obsidian,  or  of  black  mica,  ^vill  not  allow  any  Light 
to  pass  through  it,  but  it  oflors  no  obstruction  to  solar  Heat. 

A  plate  of  glass  stained  of  an  apple  green  with  oxide  of 
copper  is  perfectly  transjiarent  to  Light,  but  it  is  almost 
opaque  to  Heat.  Glass  which  has  been  stained  yellow  witii 
oxide  or  chloride  of  silver  allows  a  full  flood  of  Light  to  pass 
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thn>agli  it,  bat  it  will  not  ftdmit  uf  the  jtenufHiliun  of  «n  Actidfl ' 
rev. 

If,  on  die  rontmry,  tv&  tales  a  glua  coloiuvd  to  »  do«p  intra- 
(dtr  of  b]ae  with  oxide  of  cob«It,  we  c^oll  find  this  iti  nhix^ 
iliric, — bnt  little  liiglit  can  paes  tfaniDgfa  it.  KxporimeDt  will, 
Iwwe\-er,  prure  that  it  ofi^  no  obstruction  to  the  dwaiietl 

Nuw,  if  we  plow  Ihe  most  eeoativo  of  phobwraphic  prspaii- 
tiODS  in  a  room,  the  Light  to  which  h  admitted  through  windcnn 
elased  with  yoUow  glass,  howBocn^r  brilliantly  the  san  maj  shiae, 
uiongh  the  apartment  be  floodod  with  light,  obloride,  iodidB, 
or  bromide  of  silver  will  remain  for  any  length  of  time  perfbcil; 
ancbanged. 

(_!la»e  the  room  with  L-nlmtt-blue  gliM^,  which  >5  so  dark  »-  : 
obscure  the  Light,  thesu  salts  will  blacken  with  great  rapidit; , 
proving  that,  lUthough  the  li^t  has  been  obetnicted,  Aotiaua 
baa  mffered  no  interrnptioD. 

The  streogih  of  eridence  appears  to  be  m  favom*  of  MmcKlo^ 
big  I^ghtj  Heatj  and  Actiniimi  lu;  three  distinct  prindploi  ft 
powers,  actire  in  regulating  the  great  phcnomf^na  of  Uatme. 
In  the  souboam  these  powens  ore  Wantxjd  aguiust  each  oUur, 
and  thus  are  determined  tho»o  diffurtiictw  of  climate  which  uv 
not  influenced  by  the  phyvic&l  conformation  of  the  eartfa'^ 
Burfaw*. 

It  hoA  been  proved  by  welLoonducted  obwrrationa,  that  with 
Variations  of  iMitndc  there  art>  variations  in  the  rvlatdona  of  tbrw 
three  principles. 

In  tbe  temperate  regions  of  the  earth  tlie  Actinic  power  k 
active;  sts  we  adranco  to  the  Tropica,  where  Heat  increaaw, 
and, 

"  The  Bun  Hhincs  for  vvtt  uiiclifliigt»bty  lirijjhl ;  ** 

Uiu  cfaemioal  power  is  wrok.     The  photograpbir  picture 
could  be  taken  in  I^ondon  in  a  second  or  two,  coald  n 
obtained  within  t}ie  Tropicti  in  lesa  than  a  quarter  of  an  hx. 
It  oflt'U   hajjOL-UH,  iudred,  that  prolonged  exposure  mider 
blazing  son  is  insufficient  to  produce  any  chemical    chi 
Bverj'thing  appears  to   favour  the  view  that  the  distribut 
planU  and  aiiimula  on  the  suri'ttce  of  the  wirth  i»  n<gu1at< 
the  balance  of  physical  forces  in  the  mmbeivm. 

In  the  Seasoua  we  detect  the  same  influences  at  work.     Ao- 
tinism  or  chemical  power  is  greatest  in  the  Spring;  as  the 
bright  Light  of  Smnmcr  advances,  the  power  of  the  holar  mi 
to  prodiii;o  niiy   chomical  change   i;;  (limini^hett;  and  as 
advance  to  Aatnmn,  the  i)ecnjiar  llcnt-rays  come  more  evidenll 
tnto  actiont 

Tbo  ethereal  agoncieR  al  vjovVs.  m>>ite  ®iv^w«c&  \l(q  a 
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impoi'tant  part  in  i-egulating  all  tlio  conditions  of  vegetable 
life.  Of  many  of  tliese,  experiments  have  determined  the  facts ; 
a  large  field  for  inquiry  is,  however^  still  open  to  the  industrious 
and  patient  searcher  after  hidden  truths.  The  influences  of 
Light  on  the  animal  economy  are  rather  susjiected  than  known. 
Experiments  on  animals  present  many  difficulties  which  have 
not  yet  been  overcome.  Everything,  however,  proves  the  cor- 
rectness of  Lavoisier's  poetic  expression,  "  The  fable  of  Pro- 
metheus is  but  the  outshadowing  of  a  philosophic  truth — whore 
there  is  Light  there  is  organization  and  life ;  but  where  Light 
cannot  penetrate^  there  Death  for  ever  holda  his  silent  court." 

Light,  Heat,  and  Actinism,  existuig  in  the  sunbeam,  aiu 
unceasingly  at  work.  It  has  been  shown  by  the  investigations 
uf  the  elder  Kiepce,  and  by  Nicpce  do  St.  Victor,  that  it  is 
impossible  to  expose  any  body,  however  solid  and  persistent  it 
may  appear,  to  the  influcnco  of  sunshine  without  its  undergoing 
a  molecular  or  a  chemical  change.  Gloss,  stone,  wood,  or  metaJ, 
are,  it  can  bo  proved,  susceptible  of  Actinic  change.  The 
images  of  objects  can  bo  obtained  upon  thorn  wnthout  any 
sensitive  proparatiou ;  but  they  cannot  bo  retained.  In  dark- 
ness all  bodies  i^pcar  to  jiossess  the  power  of  restoring  them- 
selves to  Uicir  normal  state.  If  the  solar  rays  shone  without 
intcrrnptton  on  a  granite  monolith,  or  a  bronze  statue,  it  would 
perish,  independently  of  other  influences.  Night  is,  therefore, 
as  necessary  to  secure  tho  permanence  of  the  inorganic  world 
as  darkness  and  sleep  are  to  maiut-ain  in  healthful  life  the 
organized  creations. 
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BT  0.  I>.  BEVANj  VM.B.,  KVIVOH  OV  "Hl'lUUr's  llASD-fiOOlCA  01 
HOBTU  AXV  HOUTll  WAU£s/'  ETC. 


"VrKARLY  all  my  rondeni  have  at  one  time  or 
i.»      a  nugget— have  liandled  it,  tvonderecl  at  k- 
pusbibly  its   ttUubby  anpDaranci^   luid   Imve  involuiuahly  '. 
iiecte*!  it  with  tlu'  iiriii  hiilH  uf  C'alironiiit  ami  AnstraUa.  *>' 
l)Orde«  of  itudisoiplinod  rappAr&cs  and  sayBf£e>^  (nil  tltc  v^ 
fur  L-omiag  £rum  a  cinlizou  country),   with   taiea  of  difcti 
starvation,  robbery,  and  mnrdut-j  with  nc'er.di>-weiela,  » 
they  formerly  knew  leaving  the  old  country  poor,  and  r. : 
rich,  after  a  few  yeiins'  (ibBente,  with  port  mail  tcanu  f\i'. 
getH  and  air[H-t-hug!>  lull  of  gold-dut^i.     Hnt  it  has  probikUv     li 
never  struck  them,  th»t   the    wimu  geological   cin-umstanreii     ! 
which  have  produced  the  material  uf  tliose  uuggcte  in  a  distant     i 
hemisphere  have  operated  at  homo  in  our  quiet  Bnti&K  isles:  m 
other  wordt:,  that  gold  has  been  found  and  is  to  bo  found  in  no 
inconsiderable   degree  in  some  of  our    most   picturtj^qnp  nnda 
lovely  districts,  and  that  a  Nimple  qncHtitm  of  qnaiitity  luis  prr-V 
ventvd  tlu-  Kuglish  digifings  from  becoming  the  seeaes  of  the 
same  wild  exti-avagiuiee  and  of  very  want*innes»  of  riches  whic^^ 
have  cliaractcrizod  those  of  Bendlgo  and  Balliirat.     Sneb  is  ^h^M 
case,  however ;  and  I  will  endeavour  to  show  in  this  paper  tltfl^ 
geological  oonditions  in  whioh  IhiH,  ii«  any  other  gold  produtt-, 
IS  found,  and  how  far  it  is  likely  to  become  another  in^redi«ar 
of  Uie  pcnuauent  mineral  wealth  of  this  countt^*.  j 

GeologiHt'S  have  divided  the  whole  of  the  rocka  of  the  eurth'i 
ci-ust  into  three  portionfi,  viis.,  Paheozoie,  or  IVimary,  imp!yu)( 
the  first  aud  earliest  division,    as  chissiiled  aeeordmg  to    ' 
fossil  inliabilAiils  in  it ;   2.  Atettozoic,  or   Scoondnnr,  tneai 
the  rocks  which    contain    the    middle  zone    of    (ifo    in. 
eartli's  history  j  aud  -3.  Caiiiozoic,  or  Tertiarj',    by  whi{ 
nnderbtaiid  the  youugrat  and  moat  modem    of  the   di>-il 
For   simplicitv'  snkc  we  call  them   Primary,  Secondaryj 
Tertiar}-,   each  of  which  is  etibdivideil  into  numeraua  stmt 
according  to  their  fossil  eonteuts.      It  would  be  ont  of  plaee 
to  dcjtcnbo  oi'CVOti  Xoc&t&\DKCi&>^^'«\u>\b^^«Mauhr' 
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my  only  reason  for  mentioning  them  at  all  was  to  lay  down 

tgenei^l  ruW,  »»  applied  to  ^Id,  viz.,  tliat  it  is  never  found  in 

otn  of  Tertiary  age,  and   but  very  rarely  in  Uioee  of  the 

eondtuT  pcrioda  {wccept  in  the  fomi  of  drift.",  derived  froni 

trocKs).  Indeed,  »s  regards  the  PrinaftryBtrBta,  it  is  »bno«t 

Fb  limited  to  nx-ks  of  the  Silurian  era,  althuugh  it  in  occib* 

illv  obscr\*ed  in  CarhnniferouR  (coal -bearing-)  and  Devonian 

olfl  i-ed  nandstone)  localitiea.     Wc  therefore  perceive  timt 

chance  of  Hniling  the  precious  metal  is  at  once  considerably 

riuished  by  being  limited  1o  that  portion  of  the  earth's  dur- 

:e  whiuh  is  represented  by  Sihinan^  or  perhaps,  to  Hpeuk  more 

■illy,  by  primary  rocks.     The  principal  anriferona  regions  of 

present  day  ai-e  the  Uiiral  Jkfonntaiiui  of  Iluasia,  CaTifornia, 

AuHtnUio  ;  and  a  few  bnof  remarks  on  these  goldKehU  may 

it  he  out  iif  place,  proporator}-  to  detailing  the  position  and 

toires  of  our  English  gold. 

|Wi'  B-ill  take  the  Oiiral  MonntainR  fipBt,  because  they  have 

leu  kniiwti  and  workcl  the  lonfjest,  and  are  to  a  certain  oxtent 

Iwith  Kurope;  beside*  whieh,  they  have  had  the  ndvitii- 

of  being  well  examined  and  described  by  i^ir  Uotleriek 

ison.     The  enormous  level  area  of  Bnssia  in  Knrope  is 

ipied  for  the  most  part  by  primary  rocks,  and  contains  no 

hid;  but,  uddly  enough,  the  »amc  roekx,  when  thrown  up  into 

*  roken  and  inclined  positions  which   constitute  the  <^nd 

t  are  auriterous  in  a  very  considerable  degree.     Thef-e  up- 

»ved  ridgoa  bear  traces  of  great  distnrbancc,  and  luv  pierced 

pcrmented  with  porphyry,  greeostone,  syenite,  and  other 

iloiiic  rocks,  the  products  of  igneous  action. 

'  But  hero  we  Imvo,  as  wo  shiul  wc  in  che  other  cases^  tho 

»t  Bccret  of  the  gold  de]K>8it,  or,  I   should  more  correctly 

ito  it,  as  tho  infallible  condition  which  accompanies  the  depo- 

via.,  tJie  presence  of  porphyry  or  other  igncons  rocks  in 

fimary  sti-atn — ft.  conrlition  which  iWll  possibly  give  ns  a  rhie  ua 

how  gold  is  formed.    The  Oural  hills  are  nearly  all  composed 

strata  of  Silurian,  Devonian,  and  Carboniferous  age;  and  tho 

Id  was  evidently  not  segregated  or  depoRited  at  tho  time  of 

B  formation  of  thcjie  racks,  or  dI&c  wliy  is  it  not  found  in  the 

Mtemporary  districts   of  Russia  in  Kiiropc  ?     Moreover,    .Sir 

Mun-hijtou  distinctly  proved,  from  geolugicnl  appoarancM  on 

tianks  of  thc^c  mountain  rcgionrt,  that  the  gold  did  not 

ce  its  appcaraneo  mitil  a  very  recent  geological  age ;  in  other 

)rd4,  iliat  tho  ititru^ions  of  the  igneons  rocka  and  tho  apiicar- 

Ice  of  tho  goUl  were  eontemporaneoiis  nnd  recent.     This  is 

kt  merely  a  question  of  acicntific  rnterest,  bnt    beara  heftWly 

>ou  the  more  practical  cue  of  working  the  gold,  as  we  .''hHll 

■^Kcntly  8oe.     The  gold-bearing  hillh  of  An«traU£i  uro  very 

jilor  to  those  of  Itussia— the  rocka  which  Ua  miAes  Vr*  4rSS."^ 
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of  gold  bein^  all  SAudsbouu,  clayif,  ilat^^  auU  grits  brioagiufl^ 
the  PtJieoxoic  period.  So  macb  for  tbo  tftmta  whidi  prodJm 
Uu)  gold.  I^ow  we  luivt*  to  coiutiiler  iho  positivu  in  wlilcii  th) 
metal  is  fuunil  uud  w'orked ;  auil  at  iho  very  outBoC  w  anin  «l 
A  priu-'ticol  conclusion — on(!  wliich  lua  bocu  attaiuod  by  mMf^ 
uuLQv  tUitures,  and  luucU  bittt*r  extwrience,  vis.,  iliat  it  mUiMi 
or  never  pays  to  ttiuk  ahails  for  f.njluf  tuuce  it  has  hwu.  iirovulj 
«U  the  aonterons  districted,  tliAt  the  ricliost  find  will  be  at 
mrfocc,  and  that  the  lower  tfaa  adventurers  nink  iho  pogcvj 
qnalitj  and  lesa  bountifnl  in  supply  becomes  the 
metal. 

The  natnnd  tjue^tiuu  then  arise^^  ua  to  the  pooktoo  of  tboM 
drifts  which  have  yielded  &o  much  ^Id  and  mado  no  manjr  fbr^ 
tunes.  Lei  us,  therefuro,  gg  back  for  a  moment  to  the  Oural 
MountaniB.  Sirltoderick  tolls  us  that  the  chiei*  source  of  tin 
meCal  is  the  aconmulatiou  of  drift  on  the  sidea  of  the  mountaiBi 
or  the  aHuTium  of  the  watqr«mraee  whidi  descend  to  ilid 
v«n^  through  the  gullioe ;  and  Uie  rmaon  of  U  is  Uiis :— Wt 

I  mutt  imagine  a  nuinbor  of  peaks  and  ridges  pcmicMed  niA 
'  itmsioits  of  porphrritic  roc^ks,  &c.,  and  impngnated  witligoM. 
Denudattw  has  lar^-ly  taken  place  at  one  limo  or  andthv. 
so  that  the  outlines  of  theae  ridges  have  become  altered,  hmI 
a  large  quantity  of  material  csrricMl  away  and  noond  dom  t« 
detritus  of  difterent  fUtp^.  It  hftpp^nA  thkt,  in  the  Ooial  chsi&s 
paaticaUrlr,  we  L-au  tis  the  date  of  this  grinding  ur  dcpadiag 

Faction,  Ti&.,  at  the  period  of  Ihe  great  gfaunat  drift — «  «gii^Mm» 
lively  rc^'Ciit  period,  iu  which,  nevertheleas,  the  whole  of  the  no^ 
them  countries  of  Kurope  and  Asia  wero  permauBUly  alund, 
frum  the  ineffiioeable  quaotitiea  of  nuuehal  carried  sontkwanl  by 
tho  waters  and  icebergs  of  thi<i  Arctic  period.  We  know,  idso, 
tint  what  are  now  the  nonhem  portions  of  the  ooBtJ—nf  w«f 
Ifcen  inhabited  by  a  sirigalar  kiinJ  of  (4ephant  and 
adapted  to  the  severity  of  the  c)iniu(«  in  wli:  liri 

ftccordiuf^ly  associated  with  the  lieaps  of  gb.w-.^i.i^iiig 
in  the  Ournls  arc  found  bonos  of  these  extinct 
ing  b^'ond  all  doubt  the  age  of  tlie  drift.  It  ia,  theraforvT 
dimcuh  to  innigine  why  it  is  that  these  sapecficsal  gciU>dn&i 
are  the  rieboat,  becanso  not  only  do  thoy  bear  in  their  bona 
the  materials  from  the  kut&cu  of  the  msioa  whioh  we  hsvi 
droady  seen  is  tlie  mofit  valuable,  but  the  ggpsase  and  lafagur 
of  extracting  and  woricmg  tiie  gold  are  as  Dotfaiag  oetimared  Willi 
the  expense  of  siBikiug  shafts  into  the  st^id  rook.  Indeed,  m 
well  is  this  underHtood,  that  there  is  eidy  one  locaUt}'  in  iht 
Siberian  chain  worked  tnh-bftrm,  and  that  rtry  niaringly.  Is 
Australia  we  find  the  same  broad  features,  vis.,  that  the  gold- 
fields  are  in  realiiy  driftfl  aC  gold  derived  Ana  the  slosy  pa- 

mary  rocks*iH^  ^^  ^^  \nvi»RiM:  tn  aww  mjr^widlaJ  ftwa  twss 


TB*  noLrsa  c-auvobnia. 


447 


hve  not  be<-n  oUtninecl  om  b  rule  l>y  gold-mining',  bat  from  the 

CO.  A^mig^ht  beexpectedjtIieriiKUhBrebMnmostftbuadanI 

tho  ciwkn,  guUiw,  and  guUvrs  of  tJie  now  familiar  milling 

ign&frc.     Bat  tlie  driftii  of  AnHtralia  difltT   from   thuae  of 

in  being  of  a  more  ruuiute  agv,  ulthoir^b  still  oonoiderod 

I  bdoilg  to  the  TtTtiary  pyriod  ;  and,  indt'eJ^  ilr.  8elwyn,  the 

lial  geologist,  hfw  pointcii  out  gold-licaiing  suprrfirini  drifts 

'  tiiree  diR'erent  stages  or  agen  lying  above  one  another,  tho 

or  lowest  contHtning    cones  and  tncea  of  Tegetation 

to  that  now  prevalent  in  the  country.     But  I  hare  eaid 

tu   show   iiiv   iTodfi-^    thu    uisual    dii^position  of    thu 

IS  stra.ta,  and  the  coiiditiunH  under  vfhioh  they  arc  prnc- 

useful ;  and  we  will  now  cwme  nearer  home,  where  wu 

id  tho  gt'lfl  in  itfi  original  matrix  in  the  solid  rock  ;  but,  un- 

intoly,  none  of  thoao  fabuloualy  rich  roofs  for  the  tanaanroa 

'which  M  uumy  people  are  annually  risking  their  lives.     And 

I  do  mtt   know  that  f  ithimld  wiy   tmf'nrln»'it''hj,  for  if  wu 

ro  not  the  gold  (which  is  limited  and  rnprieiuuf*),  wo  have 

lace  of  what  i»  tu  nt  nnd  the  world  in  cencral,  tar  more 

lie — laiocrolEj  in  tlio  shape  of  iron,  tin,  lead,  and  copper, 

rich  not  only  ci-eat*  ft  oteMly  market  m  tliemschrcs,  bnt  are 

means  of  emploring  tens  of  Ihooaand))  iu  the  uiunufacturee 

.  trhirh  thpy  give  use. 

■"t  in  North  Wales  knows  tho  lovely  little  town  of 
II  the  mighty  mas.'^  of  Coder  IthHs,  at  whone  baae 
thonnitle  eRtimry  of  the  Mawddac-h,  dividing  it  from  the 
block  of  Mcrionf thBliiro  hilli*,  stretching  southwards  from 
■loch  tu  lianuonth,  the  craggy  Rhinogs,  Craig-y-dwrg,  and 
broad  nlopoH  of  the  Llnwlccl),  forming  altogether  a  siiigalar 
nf  Tn-inntains  abunndinc;  in  wild  scenerjr  that  deeerrea  to 
'it  afVor  than  it  \n  by  the  tmrcUer.   On  the  oastoru 
I  jigo  i«  the  wooded  valley  of  the  Ca>Tio  uud  Cam- 
in,  with  their  maLniifiecnC  watorfallfl,  the  most  atlmctire  hons 
*lhu  IVilgelly  nnghlKinrhood. 
Now  this  great  IJnwIech  block  in  composeil  of  a  inft*8  or  boss 
'  Cambriim  rLvk?,   whieh,  in  geok>gioat  seipiom-n,  occor  at  the 
bottom  of  the  Silnriao  seriw,  and  are  unfoj^Hferoa^,  or 
'  90.    On  eaoh  side  of  this  Cambrian  boss  are  layers  of  rock, 
as  Liingiila  f)ag8  (no  called  from  containing  the  Lingnlo,  a 
ro3t<il  shell),  which,  by  a  phenomenon  known  ax  an  anti- 
I  line,  are  thrown  olf  on  each  nide,  just  os  the  coota  ol'an  oni«ni 
fht  be.    AImjvo  theso  Ijiiigtila  Ungs  are  other  Ijower  Silurian 
miied  np  and  iiiterbodded  with   igneous  rocks,  fuch  as 
lirrj',  grei'iibtone,  Ac.     Heri',  then,  we  havo  the  very  sort  of 
(riot  which,  as  we  have  seen  from  Sir  RoderickV  obsemi* 
guld  aHect<< — a  district  of  primary  trarersetl  by  emptive 
i«  mrksf,*  and  here,  accordingly,  ^M  \*  Soww^  wn^wwX. 
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tweufc^  or  more  localities.     At  tlic  Clogau  mine,  vrhidi  is 
moet  prolific  nnd   is  still  workwl    (sitnated  1  ,<)00  foot 
tbo  sea),  they  fotind  a  regular  gold  lode;  not-,  indveil,  of  wli 
(iiL'tal,  but  composed  ot"  qanrtz  rocks,  iniprcgiiat<'<!  with  ur 
of  stilplinr,    iron,    lend,    and    (very  riciily)  wntli  nnrivi*  gv'H' 
■wliicli  occurs  p-iiily  dissemiiintt'd   llirouub  thu  xankv,  1>«1  fn*' 
fluently  ill  strings  or  "IniiiclieR."     Mr.  Keadn-in  (clls  u- 
lliJa  was  once  worked  as  poor  copper  oro,  and  that  tbe  i  1 :.; 
ahiro  copper  smelters  were  vrcrec  bo  loaviuf^  it  off,  and  eroi 
ofK^rcd  five  shillings  a  ton  more  for  its  continiiADce !     At  Uio 
adjacent  mine  of  I>olfr)Tiog,  I*ix>fe8»or  Ansted  fonnd  ^AA  nUo, 
occurrins^  in  grains  and  in  tlu'n  flakes,  tofri'tbtT  ^ 
f^dfUa  (lead  ore)  and  coppor  pyrites.     Thi-  ivirttuJi 
has  been  known  for  a  long  time,  and  varionK  attempts  bave  boeo 
made  to  extract  it  profitably ;  but  somehow  they  have  all  iaik ' 
owing  to  the  great  cost  of  labour  and  maefainery  ;  for  we  mii 
irmcmber  that  we  Uavo  not  here  the  rich  gold-beariDg  ■ 
(dtlumgh,  by  the  way,  a  verj*  slight  ouantity  of  gold  i 
eovered  in  the  marine  drift  on  the  slopes  of  the  hill. 
!iro  two  waya  of  exti-ucting  the  ore:  one  by  chemical  and 
uthcrby  lucchauicol  means.     Tlic  latter  haa  beonthomortil 
vogno,  and  consists  simply  in  extracting  mosses  of  qr' 
then  cnifdiing  it  by  machinery.    TlitH  was  tried  at   i 
and  also  at  CwnibeKian  ;  but  the  costly  chamcter  of  thf:  pr 
»"Wii  made  il.  anything  but  pn:ifit«We;  besides  which,  fn»m 
liuelv-divided  state  of  the  gitid  in  tbequai-tz  and  bleude  iu 
uoiglibourbood,  it  is  almost  impottstble  to  qtrevcnt  ita  as 
during  the  opCTutiou  of  stamping.     Mr.  Dean,  in  a  naptit 
befure  thii  uriiitth  Association,  in    1841,    declared   tliat  tl 
whole  of  the  Smiwdoninn  frontier  waa  replete  with  auritViri 
veins ;  Aud  it  i»  certain  tbnt  a  cuinpnny  was  started  at  Frod»«I 
ham,  in  (-'heahii-e,  for  pnjmring  the  tjimrtz  frrnn  North  Walo^j 
and  cruftliingit  here,  with  a  view  to  extracting  the  gold. 

The  chemical  mode  is  by  amalgnm,  in  which  a  certain  qoifl* 
lily  (by  weight)  of  metalliferoufl  miuei'&I  i«  triturated  or  KTound 
np  with  so  many  pounds  nf  niercnry,  on  the  principle  tlirtj 
grtid  alwny.'*  exists  in  a  nietaUie  state,  and  thjd  when  it 
l>ri'sciit  in  minerals  the  mercury  will  disHoIvo  it.  'Phifi,  ho** 
over,  was  fretiuently  a  faUure,  owing  to  tlie  mercury  be 
capriduiis,  and  neglecting  the  gold  to  ooiuort  with  oiher 
los.'*  dignified  minerals.  The  process  is,  nevcrlhelcAs,  uspd  i 
Clognu,  cjii-e  being  taken  not  to  intnide  any  mineral  whic 
would  uoutrnlizt*  the  affinity  of  the  mercnrn.'  for  the  {.'■I"  '" 
grand  ]>oint,aflfr  all,  is  the  re^dt  whu'Ii  haspnivedsit  - 
in  the  patient  hands  of  Mr-  ne^idwin,  who  has  fvr  many  )'c»'>j 
been  experimenting  on  the-^e  Welsh  ores.  fccHng  certain  tint  *i 
practical  gain  was  lo  Nwi  o\)^*iffiw\  »,^  wi\ut  time  or  other. 
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Tho  experiments  'were  conducted  on  qnartz  obtained  &om 
the  Clogau  mine,  1  cwt.  of  which  was  crashed  and  test-ed, 
producing  eight  ounces  and  five  peimyweights  of  fine  gold,  the 
value  of  which  is  rather  more  than  £3  per  ounce. 

From  the  same  mine  had  also  been  pi-oduccd  207  tons  of 
quartZj  191  of  which  gave  241  ounces;  12,  of  better  quality, 
gave  OG  ounces  j  and  G  tons  of  best  qudity  the  enormous 
amount  of  976  ounces :  the  whole  quantity  amounting  to  1,'314 
ounces.  This,  together  with  an  cxpeiiment  on  five  tons  a  little 
before,  yielded  a  total  of  l,y  70  ounces,  valued  at  £5,JJ00 ;  the  cost 
of  obtaining  which  he  estimated  at  £300.  There  are,  of  coutro, 
exceptional  cases,  but  sufficient  to  show  what  may  be  done ; 
though,  taking  the  bad  witli  the  good,  Mr.  Headwin  considers 
half  an  ounce  of  gold  to  the  ton  of  quartz  to  be  the  average 
yield.  The  total  proceeds  of  gold  for  tho  last  Christmas 
quarter  amounted  to  £ri,70t},  which  ho  expects  will  be  the 
average  quarterly  yield  for  the  present  yeai-.  With  these 
results,  we  are  sui'ely  justified  in  cousideiing  gold-mines  as 
one  of  the  staple  products  of  om-  island  :  not  to  bo  looked  upon 
as  a  treasure  for  fortune-seekers  wherewith  to  indulge  tho 
"auri  sacra  &mes,"  but,  like  all  other  mining  ventures  in 
tiiis  country,  as  another  opportunity  for  the  application  of 
steady  perseverance  combined  with  the  highest  scientific  know- 
ledge and  application. 


to 
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CHAPTER    II. 

CONTEHTS  Oy  THK  CATSKSSf   AND  THBUI    tnUNTHa. 

Fan  article  on  "  Cavomii/'  tn  No.  IT.  nf  tlia 
RriEKCi:  HitriEW,  Hrtmething  ha*  bcon  wiid 
the  hiaiorv  of  thote  cariooa  aud  interesting  natural  pi 
mena,  antl  alflo  of  those  petnarkahle  colamnn,  cnrtaii 
fimtastic  rtruphiren  of  atone  that  arc  conRtantly 
hecomiiDg  motltfied  in  them  bv  the  iictiou  of  water,  it 
wen  knovm  that  occasionHlIv  cavcrnB  are  Ihe  chnrodf'^ 
which  concealed  ri\-i?r«  pati*  along  out  of  sight  from  one  put  I 
liio  carth'ei  siirfaco  to  another;  tliat  aometimes  the  sea  vwIh 
throngh  them  dnring  a  part  of  erery  tide  ;  that  aonie  have,  in 
ancient  as  well  as  modem  times,  served  as  the  hnbitatioiui  of 
men  or  the  dens  of  wHId  beaetn;  while  nthers,  tjnly  aoeefirihli' 
from  nboTP,  and  only  entered  accidentally  by  any  of  (ho  largtff 
animals,  are  filled  with  stones  and  nibbish,  with  wliicb  raluBble 
minerals  and  metallic  ores  are  now  and  then  tu^t^jciat^HL. 

The  conteubJ  of  caverns,  then,  ia  a  j^art-  of  the  subject 
Tsried  na  the  history  of  the  cavems,  and  capable  of  yiclda 
quite  as  much  matter  nf  intoreKt  and  information.     We  ml 
consider  in  succession   the  mineral,   the  vegetable,    nnil 
nniinal  contents,  ranking  among  the  latter  tbo" 
hnman  art  that  have  lately  been  found  buHM  wii!- 
animals. 

LimcHtonc  caverns  are  not  unfroqncntly  mineral  veiua.  'ITip 
gaping  crcrices,  partly  tilled  with  angtUar  blocks  faUen  in  from 
above,  and  partly  with  fine  mud,  have  the  int-er*tice^  bctwcva 
the  stone.-}  often  occnpicd  by  glittering  lead  ore ;  or  perhap* 
the  6oor  consists  of  that   stony  ore  of  zinc  calleil 

which    seems   to  have   been  known  only  to  the  si 

osefiil  to  convert  copper  into  brass,  and  was  not  rccognix> ' :  y 
them  as  containing  a  specific  and  somei^at  remarkable  rnvtui. 
Exposed  to  great  heat,  this  stone-like  mineral  disappeora  aaa 
white  doud  (oadde  ot  amc^,  ^oBUik^  w(«^  iato  thin  air.    So 
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of  tli8  cummoD  tneinlfl  nro  volatile,  thai  one  can  hardly 
?d  nl  metaUic  zinc  being  a  comparotivoly  modero 

Carenu  in  fitlicr  rorka  contain  otlicr  inineralj'.  In  80tiio  of 
iiCTn  native  silver  »hooi*  forth  from  tlte  wails  in  eleganl.  rtrings, 
the  mixed  ores  of  nlvor,  Icod^  and  antiinoD.r,  with  other 
•nsed  metals,  are  aystaJlized  in  various  complic&irtl  shape*, 
swhere,  black,  sooty  trails  mark  the  preaeuce  of  m&tig&ue»e; 
^occasionally  ores  of  copper,  of  extreme  bewiiy,  occupy 
in  open  spncea  in  slaty  and  granite  rocks.  But  the  frreat 
BOS  of  vahiahle  ores  are  not  in  caverns  of  the  ordinary  kind ; 
id  the  mineral  oontonts  of  cnvems  are  more  hkoly  to  eoiisiiit 
of  an  irrognlar  floor  of  stones  bedded  iu  mud  than  of  geniR  and 
nietala. 

The  vegetation  found  in  cavcnui  is  less  varied  and  le-u 
romarkaMe  than  the  mineral  wealth.  A  few  ferns — some  rare 
id  curioos,  othure  comiuoa,  but  uot  le»>;  beautiful — are  oAeo 
indent  tike  a  rich  f^reeii  fringe  near  the  entrance  and  from 
le  roofs  und  walls  ol^  ihfKM;  cave.H  which  open  to  the  ^a,  while 
fluor  of  varied  and  tiut^kd  sea-weed  murks  Uie  extreme  point 
whirli  the  ordinary  tidal  wave  has  access.  One  fern  in  par* 
iilar,  the  sea  Rpteen-wort  {.'Uplmitint  ntarinum),  tliougli 
f<cnemlly  rare,  ia  aomotiines  plentiful  enough  in  aach  localitiea, 
^giwi  ...<...  i)e  found  in  caves  near  Tenby,  and  elsewhere  on  tho 
I'u^t,  and  also  abundantly  in  Devoiisliire,  Cornwall,  and 
}f  '  i]  innel  lalandt*.  Others  have  been  found  astiociated  with  it. 
( Wintf  to  the  ihirkneM  that  provaila  during  the  day  a-s  well  oa 
:n  the  rucessus  of  cavorna,  there  ia  little  growth  there  of 
1 ;  nor  is  it  at  all  usual  to  find  mach  vegetable  niiUtor 
ted  far  in.  All  that  growa  or  is  depo«ited  near  the  entry  of 
re  ia  pretty  Kui-e  to  bo  found  alM}  on  the  rocka  of  tho 
,  nature  close  at  hand,  and  offers  little  or  nothing  that  is 
ita  mode  of  growth. 

the  animal  Kingdom  iho  variety  of  species  porma- 

itty  inhabiting  the  reoMsea  of  c&vcma  is  very  small.     What 

is,  however,  is  curions  enough;   and  these  ponuanont 

idents  desenre  some  notice  before  we  paw  to  tho  principal 

Bt   if   the  present  chapter,   namely,  an  account  of  tho 

irea  that  hnve  in  old  times  made  caverns  their  dens. 

nil  modificfltioii?  nnd  ailaptariona  of  strncture,  that  nf  the 

remarlcal)Ie  Mind   reptile  found  in  several  large  caverns 

ivci-Hcd  by  water,  in  tUfferent  parts  of  the  world,  is  certainly 

10   most   singular.      This   animsl,    tho   Protru^  angumus  of 

luralinta,  ia  a   kind  of  Balanmndcr,  or  may  be  understood 

»tter  o-H  something  between  an  eel  and  a  tadpole.     It  is  a  foot 

J,  of  the  sixe  of  a  hutnan  finger,  witli  four  httio  legs,  too 

iperfbctly  tL ''duped  to  be  of  any  use  aa  Umbs.    It  haa  c^f& 
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Bns ;  but  two  carioua  coml<rcd  crestRi  or  uakeil  gills,  doM  I 

tlie  ibro-limbs,  an*  combined  with  tniL'  hines,  jriviiig-  the 

:i  doublu  sy>(toni   for  tbo  ainiticu  of  tho  biooit.      lu  jvni 

well  furiil«lL(-d  with  tevtb,  nuil  itx  noiKrils  nre  Inrgu;  bat 

arc  corci-ed  by  flrvUi  and  »kin,  itnd  the  vyoi  urv  uot  oolv  • 

sively  Bmall  ond  nidiiu(?iit«ri,-,  but  arc  also  covered  m 

although  rpprt'st'-nted   fxtei-nally  by  smalt  points.     Tlu 

cnrioui<  little  ftninutt  ii  a<'|natio  in  its  habits,  but  con  live 

TcvX^y  wfU  «.(Ut  of  the  watw;  and  tJi«   - 

only  1h.'oii  foiuid  lu  tlie  deepest  retMWsoK  ■  ■    .  ii 

of  Adolwljorg-,  in  Caminia,  whon>  tht'PD  is  n  snbUTnitii-nn  ot 

and  lake.     A  souicwhat  similar  uniiual  is  found  in  the  i«'>'<i>»-: 

Mvern  of  Kentucky.     As  tiiwjf  tTualures  aro  eamivor, 

must   endently   be   n   supply  of  other  aniniuls    eiiuiiiiy    «i 

adapted  to  live  in  pcrpotiiaf  durknos^  ;  but  uuue  tiare  yet  bt 

described.      It    is    eiiriouti    to    contemplato    a    wbnlu    t-reat 

nrubably  dolicient  of  an  organ  which  weiuai  cas^-dM'hI  to  tl 

uappiuefls  and  health,  if  not  the  cxibtenw,  uf  tha  rust  of  the 

oi'/tauic  world. 

'rhu  auiiual  life  Ibund  iu  ihono  aiveriw  which  aro  (fU 
only,  aud  not  altsolutoly  diu-k,  and  which  are 
alternate  flux  and  n'&ax  of  a  large  title  in  a 
beyond  all  comparison  inteivsting,  btnkiitiful,  and  vuiw].     T] 
appearance  of  living  aud   flounHhin^  groups  of  spon^ 
coralj  the  numeroiui  atar^fishett  and  other  rwliatvil  ammalfe,-^ 
many  of  them   vei-jr   rai-e,    the   luconceivahlo    muitii 
variety  of  form  and  colour  of  the  well-known  soo-:t 
and  the  curious  variety  of  inflrino  wonu^, — all  tJiest.',  u'  w.^ 
for  the  lircit.  time  under  favourable  cireujust&uem  of  feunt 
and  weather,  produce  oontbiuutionit  that  no  one  can  &i] 
interested  in. 

**  In  fiucli  spotjt."  Nuy»  M.  (^uUv&gn,  tu  tiiit  '  BuuiUm  <i(  a  K«t 
"where  ewry  atoucit  a  w«rW  within  iWlf,  I  «.■ 
luimchblf  VATicty.thc  doutain  of  tim  lower  luii. 
Mdmire,  in  ull  Uuirfflury,  iUum;  unkauwii  woikUti  l'I  liu*  >1<    ; 
oar  bMt  uuwuuvi  &ffonl  nnl  the  leaal  iilm  :  for  thi»c  m 
jukI,  ai  it  wjf,  fuili-  l!n>bi  v  [^y*  wh«ii   thr>  tn"  iruiorw\  inna 
vlniMatL     TIte  l'ur6o  ^ur  to^  Bbrtl).  llic  BuctinMM  (ui  Wliolk)  wiUl  iu^ 
mill  wliiU'  ninrkii^F*,  luwl  th«  BfJaniu  i^Acurn-Mlicll)  witli  iU  p;rjiiiii4a|  fUi 
Dorcml  e\ery  itiouo  mul  nwlc.    lu  sbtiltcn'd  iiobkn  1  Tuuiid  die  jnvt^ 
rtMO-coIatiml  ('>iMni<  »ai|  liiryf  C'liiu^tus  nnitiiiiti  in  whii'lt  Ilip  ImcIc  h 
byAwilWli"       -       '{-oM-ilnr  tiiovitlilc  pttoct-j- likr  tli>' 
tbvre  WM  tl      ■  '  kiml  <>f  sco-iJiin;  of  ^  lliio  ciin,i- 

[(«  tutl  of  »U'rtuii  liiii^  uh  lU'   IiiudcnuiH-t   ]mi1  ul   tin:  Imrki 
naii'^ii*  vPor-shcll.  Willi  iu  lucrpouji  ahdl  Hnrmnnit'-I  I'V  .1  irliilel 
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The  riiu]i«<l  roof  of  Uuh  carerM,  fonuiid  bjr  the  ununbUng  awKjr  of  tbn 
WM  doUtoJ  vith  a  niAiiunibiled  ntniUim  of  simple  Aacddiaobj  whidi  Uvo 
iti«  wiiiiniiit  iDoviDK  from  the  Mmt  kpot;  while  frobi  chu  brigbt-ml 
]iim  tlwir  liiii:^',  liko  hi  tiiiuiy  girwtdolaai  tmwjMKut  ci^ntal-like  Chvti- 
itfurnad  Uio  britibt  Jjvtrj/lli^  whoM congtouenlcd  maww  cxibit  Ihc  colintn) 
.  ImoiiliKcno^  of  l\w  *f^u^.  Tlie  siiiooibcr  sUmes  were  itU  covered  with 
potupouuil  Afidiliiuui.  wliich  ven  sprfnil  over  Ibo  mriaoc  iu  aJimiii^  grveu, 
khI,  utifl  viiil«t  [KtU'ltM,  iiiU.'n>]^M>ntc<1  wilb  DHirUnpi  of  ^oorii^trWH) 
;»kril,<r,  wbicb  »evpnilly  iudicuUd  the  <liir«r«nt  family  grciupi  of  iLeoe 
injjnlnr  beicgM.  AiiifHiti  IIh-  auiiiwU  nppcuml  UwiuuiuIm  vt  Zuvytiyit^,  while 
laliM  of  ttifl  IuimL  nLnuiiii>,  and  i^jish-bruwn  Ojjhiurae,  with  UiLnr  five 
[iui4  tloul^T  aniu.  lay  hittiion  )>e»Mit)i  Xht  nlonMi.  Alcove  thexa  the 
vr  H|inincl  ont  its  liitle  slwuy  weft,  iirrt*iIariM  Mid  ('awi>«itn/(in>w  ruiM^I 
tholr  arbomcout  pijI^viNiriu)!,  rttteoibliii^  laiDuituni  Bhnile.  white  the 
^Biotara  thrrw  iu  niirmacopio  ccllulfs  ovn  the  rtenm  und  fronds  of  the 
irine  plftnti.  Spoii^CM  at  ever)*  fonii  nii<l  colour  vcro  intrilwiuMl  aiuotig 
bfttiK'bM  of  (hf  fiutu  atid  iittachetl  to  Ihv  HiJeH  of  tlie  rock*,  )-ith«'  in 
ifk  iiuwMsi  at  in  itit«rbK!iii;!  iiic»lir»  of  dclicnUi  nrt-tror):.  Hen*  nod  then? 
TAfti/a  uiiiflit  W  -KH-u,  ita  ruiiuded  lobM  briBtliu^  with  little  apecuU,  side 
with  tbr  llu^rliki.'  inofltira  of  Alf^fsnivm  «nd  LolnUima,  while  aomff- 
I  a  HohUiuriit  'm  HM-cnenmber),  with  iu  ^^Mg^  ptitjgfaul,  wliitiah  hody, 
«lowly  luuvo  n^TiKs  llii^  Hring  t»p«eitiy,b)rmean8of  itHmicker-IIke  (mI, 
:  kbroftd  ltd  coi-oi>f  t  of  aitioreweDt  t«nl«dea."* 

Such  aro  the  li\-iiijf  contents  of  mtuino  favcnw,  not  only  in 

lie  little    islaiida  of  (Ik*  CIiauRsey  Areliipvlago,  as  alludea  to 

are  especiall)'  by  5!.  do  QiiiitrirrHecs,  Imt   in  the  woiidortul 

rJouliot  cnvenis  of  Sark,  in  the  siiialHT  but  iuti-n-stinff  oavps  of 

»r.C'«tli9rint''M,  near  Tenby,  and  in  nmny  c>tUi.'r.s  lt'»»  celebratwl 

on  t>tlicr  {mru  of  tin.''  iMU^t  of  Ruglaiid  hikI  Kurope. 

But  cavprns  ore  uometimrH  t-cnanted  by  otner  nnd  very 
iifliTfTil  moes.  Iti  eonntries  little  coltivated,  nnd  where  wild 
iniinaN  upc  roiDimm  in  the  adJQ*:cnt  fort'st?^  the  benr,  the 
fiytpnii,  Qiid  some  other  beflsts  of  prey,  occnpy  cnvenis  na  dens, 
)r  u-tf  tht'in  eitluT  a.s  InidtTs  ur  iks  bnrial-plnces.  Hometirae!* 
[Ihpy  bring  in  and  tleposit  there  the  carcases  of  their  victimSj 
Miietimes  they  would  seem  to  retire  there  to  die.  The  skeletooR 
id  hoQR*  acciioiulated  from  eitlier  of  these  habits  ore  not  un- 
rroqainntly  heaped  in  quantities  almost  incri'th'ble,  and  they  are 
[pw^mol  iiiips  mixed  with  and  aomeiimes  coated  with  reec-ntly 
[fomu'd  stulugiriitc.  Klsewhcre,  bonos,  abcllsj  and  various  tv- 
IS  of  aniniftlfl  have  Iwcn  wnshcd  into  caverns  on  the  orcasion 
'  some  unusual  tloud,  or  havr  fulleu  in  from  above  with  itonen, 
[lionldem,  or  angular  IVafnnentn  of  rock.  The  caverns  are  thiw 
'  'jj  witli  bont'H  near  llu'  entrj' ;  !<ometlmes  the 
iire  elidked  with  them  l«  a  great  depth ;  nnd 

■  "  BaitiMM  (if  a  Nnlacilbt,'*  titf  tupm,  tnuuUlfyl  by  B.  C.  Oit*.  »oL  I 
.3A. 
I»0.  IV.  "i  \ 


4&4 


roruUB  aciiHui  b£tixw. 


aometuiieH  they  luro  beau  qaito  filled,  lenving  do  roou  fuc 
modem  odditiuiis. 

The  fntrances   to   Und<cnv«s  containing  th(<so  rvniftine  of 
aaiinalH  ui-e  usuully  on  soiiiu  hilUsidt*  j  and  evuu  maaj  tnirstf 
caTOfl,  stich  A9  thoAR  vcrj  remarkable  uncs  ut  tiower,  in  Bantii 
Wales,  have,  aa  the  onlv  access,  dome  hole  aoen  faalfwaT  ap  tj 
sleep  and  precipitous  diff. 

The  singidflr  cavom.*  of  Yorkshire  and  SomeracEahire, 
some  of  those  in  Derbplurc  ;  tho  caverns  ou  the  banks  o(\ 
Mease,  near  Namur  j  those  t>f  Francouin,  ia  LJirTnimy ;  thme  i 
Siciljr,  Bud  many  others  very  remarkable  for  thuir  u»tw^fus  ooth 
tents,  art)  utmiiBtakably  above  ilio  level  of  any  ninnia);  water 
in  the  \-icinity.  Moat  of  them  ore  more,  mauy  of  tliem  inocA 
more,  than  sixty  ft^et  above  tlie  udjaceut  vullvy,  tl  '   'sliicli 

Htreams  run.     A  nuL'Stioii  houco  uri^)!j  as  lo  the  i:  'luch 

water  con  tmvo  hud  acecAg;  luid  oflon  there  aiv  no  ixiuviiiucDt 
patlis  by  which  a  Luriru  auijuaJ  cuuld  now  dng  its  pn-y. 
IB  thus  euggeated  a  diBiiiulty  which  a  little  further  invei 
tends  to  mcrease  rather  iLan  explain.      The  anitnaU 
remainii  an?  m  abundant  are  nut  merely  now  absent,  but 
aoconnt  of  their  existence  in  a  living  alate  in  Iv--       '  ^    witO' 
xw.     Nay,  80  far  from   ttie   Kpeoies  being   eithr  <»i'  ar< 

liiatAricai,  we  are  inclined  to  suppose  that  uioy  never  (.xiuld  hiv« 
lived  in  tbo  uoighbourhood  so  long  an  the  land  and  water  mi 
the  oUmatti  oxiat^id  as  ihvy  do  now.  Perhaps  this  idea  is  atit 
(|uito  so  wl'U  l>ascd  as  pt-*oplo  liavo  generally  bcUeved.  lu 
iiu^land  aud  We^iteni  Knrupe  the  auimala  whose  remaiiu  att 
most  coniinoQ  in  cavoruu  are  a  veiy  g^aotic  8|)ecies  uf  bev, 
now  nowhere  met  with,  btit  more  reaorabling  tho  grisly  boor  of 
Califuruia  than  the  black  bear  of  Europe,  and  a  ^i^ntic  ttpociea 
of  hyffiua,  compared  witli  which  tbe  largest  exmliug  Ki>eciM  i<= 
not  worthy  to  bo  named.  Moreover,  this  Imona  is  rt-Iuu.i 
much  more  clunely  to  the  southern  type  ]Kx-uh(ir  now  to  tJiv 
Cape  uf  Quod  Uojk)  tluui  to  the  hyienas  of  AbyK.'>iiiia  and  Xm 
Minor,  ^V'hen,  therefore,  we  find  indicationa  of  a  Inng  unrtvs- 
steu  of  su(.-h  tribes,  and  that  tJxoy  earned  into  their  dens  Ll;« 
bones,  not  only  uf  deer  and  oxen  and  other  animal.-)  nui^ 
Itelonging  to  the  surrounding  country,  but  of  some  alt 
eone  and  lost  te  usj  there  is  udditiooal  reason  for  ai 
uiat  the  caverns  teach  a  lesson  in  tho  histoiy  of  the  world,  ao^ 
require  special  couaidomtion. 

Among  tJie  creatures  tluit  inhabited  Kuropo  at  tho  time  when 
the  caverns,  or  some  of  tliem,  were  the  dens  of  wild  beasts,  wi- 
must  rank  the  elephant,  the  rhinoceros,  a  reiuurkablt;  deer  dI* 
very  hirgo  aim  and  with  home  of  enormous  Hprt'ii' 
distinct  variety,  if  not  species,  of  bovine  aniuiiU,  of  ■■ 
Aurochs  of  the  LiUwumvan  forest  is  the  nearest  type,     liwi 
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ich  (uihnalfi  rnnged  over  the  Continent  and  occnpiod  Kn^^kncl 
B  period  uot  very  remote  in  comparison  with  the  general 

rtoiT  of  the  ™rth,  there  can  be  no  doulit.     Tlmt  thev  were 

klMinifnnt  and  indigenous  wmiH  seem  eqnnJIy  certain.    Whother 
Uad  connected  Knglaud  with  Kuropc.  or  whether  there 
means  of  which  we   know   not,   enabling  the  g^igantio 
Inipcda  to  journey  from  the  one  to  the  other  land,  it  wonid 
idli-  hero  to  Bpecolato;  but  at  any  roto  they  Hved  and  died 
the  bonks  of  rivers  who<^?  bedi^  are  now  in  many  cnsea 
i'crsl  fathoms  billow  the  position  they  fonnerly  occupied,  and 
materialH  of  tho  flonra  of  the  caverns  were  either  drifted  in 
ftcddent,  or  carried  thither  intentionally  by  contemponurj 

lile  the  cavem.s  of  Rurone  abound  in  tho  l)oncii  of  finch 
as  we  have  just  referred  to,  it  is  extremely  curious  and 
itingto  find  that  an  almo!?t  mtuilar  diUerence  between  the 
or  the  caverns  and  those  of  ilie  groen  Hehhi  nnt]  forenta 
at  the  antipodes.  It  is  nov  sevora]  years  since  a  nnm- 
of  rcmarkablo  caverns  wero  opened  in  Sooth  Austndia  by 
\V.  Mitchell,  and  yielded  a  reenit  not  less  remaricable  than 
of  Germany  and  England,  in  them,  al»o,  we  find  the 
IPS  of  camivoroua  and  herbivoroua  animals  mixed  (ogetber. 
ie  carnivora  wore  sach  aa  would  carrr  dead  prey  into  a  den ; 
hcTliivora  wrru  probably  the  eonimon  (juadrupcda  of  the 
n«.  Ab,  however,  that  port  of  tho  world  (Australia)  is  now 
peopled  by  kangaroos  and  wombaU,  and  some  herbivorous 
i]u:iilnipedd  of  moderate  Kize,  all  having  the  structure  called 
truupial,*  so  the  cavemH  contjun  numcmus  camiroroiis  and 
rbivorons  species,  also  marsupial,  but  of  dimensions  and  pro- 
ions  sin^lariy  ^gantic,  and  all  now  extinct.  Whether 
some  sndden  or  gradual  destruction  and  replacement  of 
ioB,  or,  which  is  niueb  more  likely,  from  some  stow  modifi> 
ition  resulting  from  altered  conthtions  of  existence,  there  would 
:)pear  to  have  been,  both  in  Australia  and  in  England,  a  Atate  of 
hmd  vastly  more  favoorublo  for  the  existence  of  the  largest 
ipeda  at  the  timo  just  hefora  the  historio  period,  than 
£ai  happened  since,  or  that  we  have  any  evidence  of  at  an 

BiT  wte.     For  some  reason  nnknovn,  this  timo  coincided 
hsnch  a  position  of  the  entrances  of  cavcnis  as  enabled 
ini-    wild  uad  powerful  carnivora  to   make  use   of  them,    and 
ig   thither  their  prisoners.     Thia  period   was  not   a   brief 
le,  and  may  have  commenced  very  long  ago,  when  the  dif- 

*  By  nMiraapuJ  is  meant  that  the  yoimg  ate  brooeht  into  (he  worid  m  a 

perffvtq'  ctemloped  Btat«,  aud  are  lone  afterwanls  carried  nUxit  by 

Ber  hi  a  nutrVMftum,  or  naDual  pouc&    It  a  conjectured  that  tM 

yvt  vnttr  in  Auatndia,  and  the  long  dietaDoes  aaiaiala  are  obliged  to 

>rel  wiihout  thi«  oMCASdiy  of  life,  may  m  reasoaa  for  ttus  'onMavcnk 
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forence  of  mbabitaots  was  far  greater  than  lately ;  bat  the  cod- 
(Utions  of  existence  clmuged  but  slowly  during  its  confcbaaaa?. 

Judging  from  tlie  j>rv!<eut  poxltii^u  vt  tho  cntranooa  of  muiT 
of  tlio  principal  hotie-cHvenm,  Oxem  must  liavQ  bceu  a  wo^di!!- 
able  olevatioB  of  pxten^uvD  tnrt«  in  Karopc  anco  or  during  tltai 
period  wo  refer  to.     Such  iin  elevation  mui>t  Ixavc  tend^l 
lucruaso  tiie  qiuuititv  of  bind  in  the  nurtliem  hit  and' 

in  this  vray  tn  modify  and  render  les!^  cqniibli'  liiu  -  f  tlir 

tempemt«  latitudes.  As  by  dej<n>cit  the  cbange  eiitabiialkd 
itself,  and  large  tracts  of  low  flat  land — the  groat  plaiuii  i^ 
G«nnaiiy — rose  above  tho  waves,  ami  becante  clothed  witii 
forcstj — the  higher  lands  itu»uwhilc'  beeuming  hillN  and  moan- 
tains — one  can  ivAdily  ituagiiie  that  the  conditiuns  favciiralilr 
for  thesv'  muustt-ns  lua^  havo  altei>xl ;  thiit  diflirrent  t»re*, 
smaller  but  iimi-c  iictive,  took  llirir  plaev ;  and  that,  hy  tie 
time  tho  cliaiige  liod  been  completed,  tho  dovntion  should  hmt 
canned  out  uf  ruich  the  foruier  habitations.  Ceiiaiolji'  cheit 
aro  few  eascK  kiio%vn  in  which  caverns  near  tlio  prc^nt  lerd, 
either  of  the  seii  or  of  the  adjacent  valleys,  Imvu  been  found  I" 
bear  marks  of  tlic  hubitatiou  uf  uiicit-ut  tribes  of  camivura. 

Iti  the  Houth  of  Kurope,  and  in  somewliat  oarliar  depi -ti- 
aUo  in  the  uoi-th,  at  least  ah  £ar  ai;  Britain,  thoro  aro  vltv 
numerous  remains  of  hippotiutumi,  and  in  India  Uic  mimlwrof 
extinct  species  of  this  shigulHr  animal  is  wonderfully  lBrgl^  At 
the  timo  wlicu  so  aquatic  a  tril)e,  and  one  believed  t<i  n-f}uir« 
so  high  a   tPliipeniture,  could  live  in  I'lnglaiid  :i     '    '  n 

Enrojio,  there  mtist  iit.  nuy  mto  hnvr  l>ecn  a  very  ■ 
ditiou  of  thingH  from  that  t^mcv  pit^vailing. 

South  Auicrica   aim    1ms   its   bane-cavei-ns,  and  thow 
neitbcr  few  in  number,  nor  doubtful  in  their  indications.    Ml 
the  varioui^  mui-xupiaJH  are  lo  Australia,  the  et|anlly  sjtcctal  ai 
well-marked  ed<'iitatf.i  aiv  to  Brazil,  and  other  pju-Us  of  the 
tract  of  countrj-  between   the   Andes  mid    the   eat*(.    coo-it 
South  America     The  nluth,  the  armadillo,  and  the  ant-cale 
aro   the    characteri>itic   animAls.      In   the  caverns  and  in 
mud-bankt<,  where  there  is  no  limestone  at  hand  to  be  peat 
trated  and  catcii  away  into  holes,  we  find  the  ancient  rcpn-- 
aentativo  of  these  modem  triWs.     The  difference  hcpc.  l    - 
is  even  more  marvellous  in  eitent  than  either  in   i^j  ■ 
AuHtralia,  though  .similar  in  kind.     In  the  ptaut  uf  tho  ^^ioili, 
we  hare  giants  a»  ix'morkablo  for  their  massive  proportions  ftfl 
for  their  size,  thoueh  in  that  they  oxoecd  the  elephant.     Iiut^wi 
nf  tho  aruiiidillo,  tnere  ia  a  creatarc  whoso  cuinws  is  not  wil- 
larger,  but  Imrdor  and  touglier  than  that  of  any  liWng  nuifi  !■ 
wipplied  with  sneli  defence.     So  also  tlie  ruminating  oniiiwl" 
are  rcpresciated  iu  similnr  proportion;  and  all  point  to  l^'!l- 
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Itions  etninently  farourabto  for  animal  development,  at  least 
re^nla  size  and  proportions. 

In  riouth  Ameriai,  however,  as  in  England,  the  caverriK  wero 

sie^l,  aud  tliece  montitcra  lived  wlicii  tite  land  was  smnllerj 

irger  than  iit  invf-eiit.    Much  of  the  width  of  those  stcppos 

low  eondnot  fi-om  the  vVtlantic  to  the  foot  of  the  Andes 

luat  then  have  hwn  6abiiierg«.'d,  iiwd  havo  foimcd  the  ocean 

?r.      The   Andes  were   Iws   loftv— the  wall   between   the 

tlantjc  and  ]*acifio  a  Icmm  ccmiplcte  hamer  than  it  has  since 

3Come.      The  date   "f  "jceiijiatiou   of  the   i-averns  was  one 

larlced    hy  great    ditteremv   of  rliraate,   arising  from   great 

iffereni^e  III  the  phvsii-ftl  fentores  of  the  land. 

In  alluding  brietly  to  three  principal  districts  of  the  earth  as 

Tording   special   evidence  concerning  tho  cavern  period,  it 

lUst  not  be  supposed  that  Irone-cavernfl  are  confin«»rt  to  them, 

Knr  thut  there  is  roasoa  to  iiiipposo  that  the  ucenpation  wua 
mtouinvrftnpoii.s.     It   dix^,  however,  seem  rertain  th«t  frt>m 
time  wheu  the  ppeseut  features   of  the  land  hegaii   to  he 
aevclo]»ed  down  to  a  very  late  period,  when  men  begnn  to  be 
^viliEcd,  there  existed  many  ratx-a  of  large  animnls  that  have 
destroyed,   and  also   that,   during  the  long   tinie  that 
Inpited,  vcrj'  important  and  extensive  ehan<^s  took  placo  in 
je  relntire  level  of  land  and  wat«r,  and  in  the  physiedl  fentnres 
the  land. 

The  render  urny  be  inclined  in  ask  if  any  pliyaical  evidence 

dsU  of  a  sndden  and  violent  dit«mptton  at  any  time  of  existing 

snditionH,  and  a  [losflilite  detitmctuin  of  old  aud  introdaction 

new  rares  nf  animnU.      To  this  the  geologist  must  reply  in 

^lic  negative,     'i'horc  in   no  siit-li  e>'ideuee  in  any  it«rt.  of  the 

wnrld  un  a  scsle  largi*  enongh  to  deserve   atteniion.     Local 

EflliirfM«iecf*   have  pr^thnbly  been   repeated   fi-cqiiontly,  but  of 
\y  change  ulfccting  the  whole  inir&cc  there  aw  uo  indications 
^t<?ver. 
Among  the  objects  of  interest  fonnd  in  eavemii,  those  that 
ive   reference  to  the   human    race  are  nntunilly  the   most 
mtereirting.      When,  thei-efore,    fraj^neutj*  even  of  the  nideel 
_kjnd  thHl  indicttty  huumu  iutelligeiiee  iu  their  raannfactnre  are 
let  with  in  n-'isocintion  with  ancient  bone»,  it  is  not  NurpriBing 
!int  mnch  attention  should  bo  dii-ectcd  to  the  discoverj'.     Fen-, 
rever,  hitherto,  are  the  cases  of  this  kind,  except  when  it  is 
to  refer  tho  fragment."  to  it  defiuito  period.     Ocrasionnllv 
le**  have  been  found  »penr-heads  and  other  articles  of  metal, 
lall  fragmentB  of  coai-se  |)ottci-y,  and  even  bua'L",   pi-onng 
lat  the  caveiTiK  had  been  fr<r  a  time  hmnan  ImbitAtions  or 
epnlchre)«.    All  these,  however,  have  reference  to  people  of 
niom  we  know  that  they  liud  already  adMinccd  far  in  the  pro> 
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giess  towards  cirilisatiou.     They  were  pea[)lo  of  knoim  nm, 
antl  in  manj  cae«  their  dosrmit  and  origin  may  be  traced. 

Once  or  twice,  however,  it  has  happened  that  the  mud  aS  dw 
rvrtmii)  ha«  TietdL-d  ret  rudm*,  iniirh  less  UKefnl,  but  erua  raait 
inlerestisi^,  human  remains.     Mixrrl  np  - '  '  '      '  fxia, 

it  caTe-bc-or,  the  htig«  caveni-hyoinii,  '  -l  the 

■ad  werther-wi>m  liki.t  other  HtnuoH  ol'  tiio  mua 
I,  tbeM  hare  been  fonml  nuineraua  ilint  and  other  aam 
buried  under  stalaj^mitc,  affordill^  vmiiKtnkable  prot^ 
that  ■  far  more  andeot  race  of  num — Bavagea  of  whoso  orioin 
«ai  hiilarj  we  know  abaolately  nuthing— mtist  liar»  prtiotwl 
the  mea  of  tbe  bistono  period  bT  a  number  of  yuan  (jtatu 
iiiiBiimiiuMfi  That  this  Hmo  waa  votr  i^rcfit  is  probable  -,  bui 
■*^^Hy  mere  can  be  $aid  as  to  it»  amount.  That  it  wi* 
aaJhaem  to  athiw  of  the  destrattiou  or  numerous  races  of 
yi^mie  qoadrapeda  aid  tha  introduction  of  many  new  gronpii 
b»  Mid  to  w  certain. 


-^ 


(Inis  fboid  are  nniplc ;  and  thef  have  been  net 
r«  plaattfaDy  in  (^ve-Ubrd^  than  tu  cuveni*.  h 
howvnr,  tbej"  U'U  tht^  sanio  tale.  They  an 
or  other  hard  atoaee,  capped  by  hntnan  hands  iniut 
fti^  bdMred,  to  ba  laeanl  for  arrow  or  spear  keada.  Oecwioiv 
•■r,  iifcva  or  ftagweata  of  flint  broken  off  br  a  «rn?4(>  blow,  or 
a  ht^  ■ore  ehbonite^  prepared^  are  mixed  '  n.     Tti«T 

m  wwtAmwA  and  ahftawi  hke  other  fra^  f  sitaikr 

■Mvaal  feaod  Dear  then  io  the  aaaw  bod,  bearing  no  marb  d 
hfwy  hrm  ailiii  Me  broken. 

Cte  nsnil  VMrid  araa  cettMii  fron  the«to  discoreries  in 
cwrvtaa  \  wwailjf,  that  aona  laembeiB  of  thv  human  rant 
Inrad  hai^  aaongh  ap)  to  hara  flaan  the  ninguhir  groap  of 

dean%ed  in  a  former  pan^rripb, 
l»  ham  tM|^t  with  tiMn :  ihejr  may  eren  have  inlMbitedj 
BahrcvrvK 

Ok  Iha  dhar  kand.  howrer,  it  is  eqoalhr  dear  that 

thoworld 
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st  pari  of  their  history ;  and  the  baUace  of  eridence  ren' 

it  prubablu  that  the  homan  race  in  a  very  early  stage  of 

relopmeiit  has  been  much  longer  npon  the   earth  than'  ia 

Jy  supposed.     Ilcx^  long  that  stage  of  non-derelopmeut, 

imperfect  derelopinentj  may  have  existedj  there  are,  as  yet, 

meftus  of  determining. 

What  a  singular  histoiy,  thpii,  do  tliose  caverns  afford,  and 

l>w  important  is  thoii"  geological  bearing  I     One  can  iinaeino 

ffood  reason  vthy  those  which  were  once  inhabited  should  be 

jted  in  date  to  a  period  s<i  recent  an  to  include  among  their 

'}itanta  the  oontemporariea  of  mnn ;  and  yet,  attbougli  Uiey 

it,   and  are  even   abimdimt,  in   the  older  limestones,*  no 

has  ever  yet  been  found  in  them  of  the  inhabitants  of  the 

during  any  more  ancient  part  of  the  earth's  history.     In 

rocks  themselves  there  are  proofs  enough  of  near  laud; 

tipeds,  birds,  and  loud  shclbi,  besides  nnmerons  fragments 

land  vegetation,  are  found  thei'o ;  and  the  land  most  liave 

not  only  near,  but  tolerably  extensive.     Why,  then,  is  it 

no  fragments  of  the  gigantic  saurian  or  the  marsupial  rat^ 

the  middle  period  are  met  with  amoug  the  mud  at  the  bottom 

'the  c&venis? 

To  questions  lihe  these  but  little  answer  can  be  given.  It  may 
be  that  such  vestiges  really  exist,  but  remain  as  yet  undiscovered. 
A  may  \}o  that  the  enlrancoa  to  the  eavoms  were  not  ronve- 
KffuUy  phiced  witli  rofurenco  to  the  general  level  of  the  land 
kid  water  at  the  time.  Wlien  the  entrance  to  a  cavern  is 
wlow  the  water,  or  high  up  on  the  steep  face  of  a  clifT,  whether 
above  (he  level  of  the  sen  or  a  river,  it.  is  clear  that  there  will  bo 
few  remains  of  the  life  of  the  period  preserved  within  its  shelter. 
And  coming  nearer  to  our  own  time,  the  question  will  also  bo 
H|ked, — What  ninuner  of  men  were  the?e  ancestors  of  onrs — 
Bcse  indigens  who  inhabited  the  hoK-s  in  the  rocks,  or  who 
made  use  of  them  for  storing  their  implemcnt-s  or  buiying  their 
1?  Here,  again,  the  answer  ia  little  satisfactory,  but  Uiu 
are  cmincnily  suggestive. 
iCanoeming  the  various  weapons,  or  tools,  or  whatever  else 
lb  human  remains  buried  with  hyseiuw^  and  bears'  bones  may 
luivu  been,  one  fact  is  very  signiliciuit,  namely,  that  in  all  parts 
(if  the  world — in  England  and  France,  Ctennany  and  Italy, 
ItuKsta  and  Scandinavia,  everpvhere,  in  a  word,  throughout 
t>)M'' — thi>su  remains,  wherever  found,  are  in  all  essentials 
io  same,  and  are  not  iinfn'quenlly  of  foreign  material.  This, 
"*  itself,  is  interesting ;  but  when  we  Bnd  that  from  the  interior 

Ibnc^tuncs  of  Uio  auttoniferomi  fwriod  (outuiu  liy  fitr  tho  nioKt< 

tXAc  of  iho  CMVertu  in  EiijjLaiid  and  Wnlw  Msl  North  ^Uueiira.    The 

Ittlc  Iiiiii4t»nea  an  chiofljr  utYtrnirfirom  in  Oennmnj,  vxiA  toitiArj  l»>Mfe> 
'  in  Sicily. 
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of  India  and  Chiua,  the  banks  of  the  Mis^-issippi,  aud  the  vhA 
plains  of  South  America,  fipeciinens  of  sculptured  stone  are 
obtained  always  precisely  Rinular — that  the  jade  of  the  East  is 
mixed  up  in  the  caverns  and  gravel  with  fiiuts  from  'NVestern 
Europe,  and  with  greenstones  from  America,  and  that  even  the 
northern  parts  of  Australia  and  Madagascar  appear  to  contain 
examples  of  manufacture  differing  from  these  nothing  in  si\\Q 
and  bttle  in  material — we  are  reminded  pointedly  of  the  origiual 
unity  of  the  human  race,  and  we  see  that  an  undetermined 
question  of  time  forms  the  only  serious  difficulty  interfering 
with  the  reception  of  one  of  the  most  startling  inno^'ations 
resulting  from  modem  geological  investigation. 

Caverns,  then,  teach  many  truths  in  geology.     First  of  bU, 
they  point,  in  their  very  form  and  in  the  mere  fact  of  their  e>ift< 
ence,  to  the  grand  operations  of  nature  carried  on  out  of  our 
sight  in  the  deepest  recesses  of  the  earth,— the  conversion  i/ 
mere  heaps  of  mud  and  sand  into  definite  stratified  rocks,  hard, 
durable,  and  characteristic.    Next,  they  teach  us  how,  when  the 
i-ocks  have  been  elevated,  water  has  acted  upon  them  not  only 
externally,  but  widening  the  narrow  channels,  removing  aid 
clearing  out  large  spaces,  and  again  filling  them  up  wiu  dif- 
ferent material.     Thirdly,  they  show  the  nature  of  the  inha< 
bitants  of  a  former  state  of  the  earth's  surfiuse,  when  climate 
aud  other  physical  causes  determined  the  presence  of  races 
that  have  long  since  departed.     Fourthly,  they  lay  bare,  some- 
times in  the  most  lingular  mauner,  the  secrets  of  marine  life, 
aud  inrite  to  a  study  of  nature  under  cii-cuinstauces  of  jjpculiar 
variety  aud  interest.     Fifthly,  and  lastly,  they  tell  us  a  jiart  of 
the  great  story  of  human  existence,  and  of  the  association  of 
man  with  many  extinct  races  of  gigantic  quadi-upeds,  known 
only    by  their    skeletons,     but    certainly     characteristic  of  a 
geological  period. 
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THE   MICROSCOPE; 
WITH    DIKKCTIONS    FOR   ITS    USE.* 

BY  CITH8ERT  COLlfXOWyOU,  M.n,,  K.L.S.,  ETC. 


may  Iw  «iid  riiitt  tliero  is  sfiircc'lj"  any  in-stnimciit  of  a  phi- 
i^ju  lowiphifal  character  which,  placed  in  the  hands  of"  one 
^■bnojcuiuutmod  to  its  u»e,  at  onoe  suggests  (he  melhcxl  of  it« 
HwiialBciurv  application.  Kxphinations  are  necessary,  mothoda  of 
Buwnipulatiun  hitvt- to  bo  point^^d  out  by  Homo  one  who  has  already 
tnastoivd  its  (lelailn,  and  learned  the  tiees  of  the  various  parts, 
sad  the  pruetinLl  apphi-ntinu  of  the  whole.  And  porticnlarly  is 
'iia  the  caso  vnth  nu  instnimcnt  so  complicated  as  the  Micro- 
>e,  the  beauliful  adaptations  of  which  may  be  misBwl  in  the 
ibsence  of  a  guiding  hand,  the  rasnlts  impairod  for  want  of  fnHy 
im prebend ing  the  mijaiui  of  arriving  at  them,  or  the  delicato 
jurts  may  bo  injured  by  the  too  rough  nsagc  of  an  in- 
[perienced  tyro.  It  has  soniotimeft  been  our  lot  to  meet  with 
leriHma  who,  surpHweit  at  the  marvels,  or  delighted  with  thu 
lUticK  of  the  natui-nl  nbjtx-t^  that  havH  b(*pn  eatiually  Khowu 
ncin  through  tho  Mirrosropc,  have  forthwith  dcterminfid  to  Ikj 
theinselve;!  the  happy  possedisons  of  so  enchiinting  nn  inutra- 
cnt.  The  Microhcopo,  obtained  ]>erlmpH  at  jg^-at  cost,  arrives, 
uniMU-'ki^l,  and  the  .-source  of  a  thouHnud  innorcnt  atid  intol- 
twu  gratiiicutiuii}>  titaiids  before  ilK  ont)er,  a  iis^eless  machine, 
ir  he  haa  not  the  Bkill  to  uko  it,  and  perhapH  in  almost  afraiil 
touch  it,  lest  he  should  do  it  some  injury.  Tho  beautiful 
>bjecta  fioea  through  the  previous  inKtrument  cannot  be  ob- 
urrcd  by  thiij,  or  are  only  ho  partially  and  nbNciiit-ly  riewod  aa 
lo  give  rise  lo  blank  <lii«appointnient.  He  may,  perchance, 
low  no  one  to  whom  to  apply  for  bu  explanation  of  the  varions 
part^^  and  disappointment  i«  followed  by  vexation,  and  the 
itniuont  laid  a-<<ido  in  dixgmil,  juKt  for  the  want  of  a  hint  or 
ro  of  a  practical  natare,  tho  reftnlt  of  which  ounld  not  fiiil  to 
tiitiulftte  furtliiT  imjuiriefl.  It  is  to  such  of  onr  readers  as  may 
|l>e  thu»  HJliiJitt^'d  that  the  following  pages  are  udibx-LSS^d, — to 
U-tjiniuTii  with  tho  MicroBCope,  who  are  in  search  of  eome  brief 

*  W't  pultlitb  tJiifi  ptper  at  (.Iw  rvr^uCHt  of  numvnnu  C0TP»\iauf^\«. 
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but  plain  dircctiQUs  hou:  to  ute  it ;  and  it  is  hoped  not  onlj  I 
a  short  paper  on  thia  snbject  may  not  be  unacoeptablu  to  tluMJ 
who  aro   thirgtiii^   to  explore  the  boondless  field  of  minut 
oi^^iic  life,  but  that  oihora  may  be  induced  b;  it«  peniMil 
I>'<>H(>SB   themselves  of  an   instrumcut   viiih   wliiuli  ihej  n 
ili.H    at  oace,   and   with   little  difficnlty,   rendrr  tbcmsd* 
familiar;  ho  that  tho  band  uf  scioattfio  iuve«tig«to»  toajr  trt 
reinforced,  and  the  mass  of  raloabla  remits  be  Jnmoatd. 

llie  great  opticiU  principle  which  lieci  at  the  foundatJan  of  iho 
UicToscope  is  ttirmw  liifrttrtion.     By  thi^  term  is  exproavd 
that  change  in  its,  course  which  a  ray  of  light  makoH  in  paaang 
from  one  mediiun  tu  auotlier  in  au   ubllijuu  diivctiou.    If  a 
piece  of  ftick  be  dipped  perpendiciiliu-Iy  in  a  basin  of  water  Du_ 
oistortiot)  appttars,  but  the  stick  in  soon  to  be  atraight  as  in  tl  ' 
air.     Dupruss,  uow,  one  end  of  the  stick,  and  the  part  whicli : 
imnit^rseu  in  the  water  appears  bent  ur  distorted,    llie  raj 
light  (oi-  the  stick)  paji-^ing:  obliquely  from  the  rwer 
(air)  into  the  denser  mcdiiiui  (water),  is  bent  in  anofa  a  nuanr 
ua  to  approach  totvunU  a  plumb-line  let  fidt  through  the  pi^ 
where  the  air,  water,  ana  stick  meet.     It   followB,   thtreA)i«i 
that  tho  my  which  passes  in  the  other  direction,  namely,  &011 
the  water  (tho  denser  modinm)  into  the  air  (the  rarer),  is  bent 
iu  the  oppoisite  directiuu,  namely,  away  from  the  perpecdicuUr 
plumb-Uno ;  whiUt  the  light  which  passes  in  the  direction  of  tlw 
phimb-liDe  itvelf,  in  or  out,  ondeigoes  no  eontortiun,  bending, 
ur  refraction.     'Flie  same  tiling  that  happens  in  the  paamgt  of 
a  my  of  light  Irom  air  through  n-if^r,  takes  place  in  tt«  pa9M|^ 
from  sir  through   glii$»,  only  ^lass   being  moro  dense  thu 
water,  the  refraction  produced  is  greater.     Taking  adrantaga 
of  this  simple  property  of  light,  pieces  of  ^lass  hnx-e  been  oOo» 
Btracted  of  such  forms  that  tho  naya  of  hght  received         ' 
whole  »urfaco  of  one  side  are  so  Tofrnotf>d  that  they  all 
one  point  (termed  the  focua)  on  the  other  «ide ;  the  die 
between  tho  centre  of  8udi  a  piece  uf  glass  and  the  foous 
termed  ihofoca}  <fi$tuii-i'i:     Such  a  piece  of  glaiui,  t-crmed  a 
uiiiijiiljirtf  by  enabling  the  eye  to  see  the  object  at  a  ahort«r  di»* 
tance  tlmu  would  otliorwiae  be  poaKil>le,  thus  causing  the  rars  of 
light  from  the  object  to  enter  the  eye  at  a  widur  angle'  aad 
thereby  enlarging  the  imago  impressed  upon  tho  retina.    The 
laiwaa  which  are  oonvux  on  both  sides,  as  an  ordinary  bomb 
glass,  are  most  common;  but  in  compound  instnuueiit«,  ttiis  f>> 
uf  leoa  is  sometimes  combined  m'ith  others,  as  the  plano-<x>ur< 
plano-ooncave,  coni^vo-cunTex,  and  doable>ooDcavi.t. 

A  common  pocket  lens  consists  of  sach  a  double^oonirex  le 
which  has  the  aame  enhu-ging  eSbct  as  a  glas8>biibbla 
with  water,  one  of  the  most  ancient  forms  of  microscope.   Twoor 
three  such  leusea  co\n\)\uei&  mcnoMi  VVa  vffiaicst.    Itut  the  gimt 
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to  bo  cwercome  in  the  constmctJon  of  snch  lenses  in  of 

tiroW']  chsraclerj  vix.,  first,  tyhorical  ahwrniwn,  or  the  dU- 

tion  cniiacd  hy  the  failure  of  all  rhe  rays  to  moot  precisely  in 

fbcna,  owing  in  tho  imperfection  of  tho  cnrvaturo  of  the  lous ; 

■'         '     i/xmi/iort,  which  arises  fVom  die  dilforent  degrees 

n::  y  (>f  tho  difli-mnt  eolonreil  rays  which  unite  to 

•rtliiiittv  wliity  liffht.     Th«*  first  difficiiltv  is  aurmounted 

Rly  hv  iiifJiT  iliilii'nti.'  and  improved  workmanship;  the  Heoond, 
on  iD^niniia combination  of  diflei'Ont  kindi;  of  glas-o  \n»  rmwn 
UM  and  flint  gla«s),  which  possess  difft-reat  powers  of  dis- 
persing the  euloored  rays, — the  one  correcting  the  other.     For 
^plo  mi  ■  -  this  contrivwico  at  onco  obriat^yl  the  inc<tTi- 

icnco  [■  'm\  the  coloured    friiigo*   siin-onnding   tho 

hnsge,  to  which  the  name  of  chromatnc  aberration  wan  applied ; 
the  mnmtcDeHH  of  the  Iciutea  used  in  ruuipouud  iuicT(i»copeii 
oven  diHtiiiguiahod  opticiana  to  believe  that  the^o  groat  dif- 
^'  conid  never  bo  soffieientty  overcome  to  rendor  such 
and  instrumeiilj(  of  any  real  Bcrviee.  Thu  clearness  of 
ion,  ond  the  alisi'iict.-  of  colour  olncn-ablr  in  even  the 
■power.4  now  in  use,  afford  mifficient  pn^if  that  thi"?«e  fcara 
VBcisbcd  before  the  advance  of  Hkill  and  !<cience. 
.jiuMf^  microscope,  tlieu,  consists  of  cil  her  a  flngle  Iphk,  itr  <if 
I  Ioumb  combined  ko  a«,  to  act  a.s  one,  and  fixed  upon  a  stand, 
Uhst  it  can  readily  bo  adjusted  to  on  ubjec't,  and  at  tho  samo 
le  kept  mere  steady  lliaii  it  could  \>v  by  thy  baud.  A  fmme- 
to  t4iipport  tho  object,  and  a  mirror  to  collect  the  Ught 
it,  complete  the  arrangi'-ment.  Such  a  microscope  as  thiM, 
*lo  a»  it  really  is,  is  Tery  aseful  for  many  purpoaes,  pnpticii- 
fqr  the  diwiectioii  of  Tegetahlc  struct iires,  or  anch  objects 
it  ia  dctdred  to  tear  np  or  anatomise  under  assisted  vision  ; 
it  is  t«j  ffoi.li  un  in»lruinent  as  this  that  the  ewKer  niicro- 
>ic  obflorvcm  were  indebted  for  those  disco\'6Tic8  which  laid 
fonndation  of  the  present  vast  accumnlatioD  of  microacopical 
r  ledge. 
Tho  cnmjHiund  microscope,  Ijoing  the  form  now  in  genernl 
use,  and  for  the  perfection  of  which  the  ingenuity  of  tho  opli- 
'in  and  the  met^hanic  has  been  taxed  (o  the  uitenno^t,  is 
to  which  we  would  direct  ospecird  attentiiui,  Like  the 
Siple  microscope,  this  inatrmneut  may  consist  nf  only  two 
. ;  but  these,  instead  of  being  simply  oombiniil  to  pn^iluee 
effect  of  one,  have  totally  distinct  functions.  One  nf 
neorost  tho  object  (t)ie  objective,  or  object  gUss), 
the  T»y»  from  the  object  and  brings  them  to  a  focus, 
ipan  image,  which  is  scrutinized  I'y  the  other  lens  as 
jgh  it  wert^  the  ohjt-ct  ittii'If.  T^ia  second  lenaiamUed  tho 
-ghuM,  and  the  aoparation  which  is  obviously  nepeesnry  br- 
vn  ihesfe  two  letise**,  and  which  \»  w^uiyaWV.  \m  'Obk  ^Wi^Cv 
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distaucv»  uf  the  two,  produceti  a  necessity  for  a  tube  or 
ill  thu  c-umpixiud  aiicrtwcojM!,  wliicli  tliu  ainglo  instnuncut 
not  require. 

But  in  tlie  voiniiletcrr  farm  of  compuund  microscope  anotlnr 
lens  \>i  I'lnploytHl,  which  is  inserttnl  between  Uio  ofajnU 
glas-s  and  the  ima^  produne^I  by  it.  Thit  g\^is^^  nema  Ibe 
important  purpose  of  so  changing;  tlie 
cuurse  of  me  raya  an  to  diutinijsli  tl» 
«ise  of  the  image,  thus  allowing  Ibs 
whole  of  it  to  come  within  the  nncitf 
the  (>ve-g:Iti:i.s,  and  rnUnving  the  find  i4 
viwgu.  Ht'iice  it  is  cnlled  the /?'<  IitijloM, 
It  luis,  liowevijr,uu  imp'Ttaut  reUtioo  w 
the  eye-pfltiss,  wliich,  top^ethcr  witJj  i»,  is 
called  the  r-i/c-jjiVcf.  (Fig.  1.)  Tbejno* 
uttefiil  eye-piece  eoosi&ts  of  a  pkiKH 
couvi^ti  ' '-  I .  ".  and  a  similar  oye-^u, 
p  the  pUii.  9  of  each  being  towvih 

the  cvt',  aiiJ  a  'li'ifihriitfin  vr  tiioy 
imerpoaifd  berween  them,  so  that 
the   mure  ceutral   rays  are  allowed  to 
pti8d^  the  diHCortioii  oritiing  from  spherical  and  chromatic  aba- 
ration  bdng  thus  avoided. 

The  general  opln-n!  i  '  i  co)ii.'eriie«l  in  the  conHiruction 

of  the  comiwijnd  mi.  boitig   tmdei-stood,   the  rariotto 

modifications  and  matter.s  uf  dutml  must  be  mastc-red  at  leiEorr, 
being,  in  fnct,  nut  tlie  sudden  and  eai^y  uppticstiou  uf  priiici 
long  known,  hot  the  laliorions  oud  careful  re<inlt  of  cease 
experiment  and  research.     But  there  are  other  principles 
be  applied,  of  a  Het-oudary  nature  it  is  true,  but  still  H.-annJy 
IcM  neccssnrr  lor  the  efficient  working  of  the  instrument  thmi 
those  to  which  brief  reference  has  been  made.     'I'lietc  oiv  tlic 
mcrhHuic'il  armngomenta,  the  stability  of  the  whole  appnnitus 
ita  capability  of  accurate  adjustment,  and  the  couvcuieut  inut 
relaticm  of  all  its  parts.     These,  perhni>s,  ynW  bo  best  ill 
by  a  description  uf  the  varioua  pari**  of  an  nnlinary  itimiK: 
microscope,  such  as  that  of  which  a  drawing  is  jjivL-n  ut  %. 
In  tlu«  microsicopc  it  is  first  to  be  observed  that   the  tri 
stand  affords  a  firm  baaia  of  Bnpport,  ao  that  there  is  nn  fear 
the  iustruuieut  l>cing  readily  ovortiuned,  or  o\'en  mu^*ed  by 
ordinary  manipulation.     The  two  pillars  npon  which  thp  mi 
scope  it^-lf  works  an^  solid^  and  with  the  fwt  are  »^e^^i^'^Jk!^ 
ft  coUNldemblu  weight,  thuH  preventing  any  i- 
tion  in  iho  instrument,  whii-li  iw  MHiirrly  sen 
This  is  extrcnifly  important,  sinci*  juiy  vibration  is  ct»mmBi 
cated  to  the  object  in  an  increased  proportion,  according  to  I 
magnifying  power  nsciV.    'YVie  tplvctowo^  vbwlf  consists  of  i 
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Jul  coliuniu  ouited  by  a  solid  cri'>!is-pi(>co ;  the  lower  column 
ipciitlctl  between  the  pillars  of  this  stand)  bedring  the  illumi- 
iting  mirror,  stag*.-,  rark-wrork,  fac,  the  upper  column  being 
lio  body  or  tiibo  of  tlio  optical  inauniment,  with  its  objective 
id  oyc-piccc.  Fixed  to  the  middle  of  the  lower  column  is  the 
tayf,  a  lint  t«ble,  hniong  an  apertiiiva  situated  iinmodialely  in  a 
W  with  the  liibi"  of  the  microscope,  for  the  admission  of  light 
«im  bolow,  which  i«  thrown  up  by  the  mirror.  The  ^oes 
le  containing*  a  mounted  traui^juu'eDt  object  which  la  to  be 
red  by  transmitted  liglit,  is  placed  upon  thi»  ^tneo^  bcin^ 
from  shppiug  out  uf  it^  position  by  a  movable  ledge 
licfa  is  readily  adjustt-d  ao  art  lo  »ecare  beneath  the  object- 
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the  narticubr  poi-tion  of  the  object  wliich  it  is  desired  to 
line.  This  cttago  w  Honietimes  furnixhcd  with  n  pair  of  millcd- 
h*  which  move  it  forwards  or  sideways  at  plrA^urc,  w>  that 
mijviiiv  object  may  be  kept  in  the  lield  wilhtmt  the 
»ity  of  loiiehinif  the  slide  or  pel!  containina^  the  objit't. 
liotely  buiioAlli  tlie  sUi^e  i-s  a  circulnr  pbte  called  tlu> 
Iw/iA/iri/iii,  with  piTfoi-ations  of  vuriou.s  diuu-nsions,  from  the 
hu  of  a  piu*s  hwid  to  timt  of  the  aperture  in  the  atn^re  itself. 
opooingH  reguUito  the  amount  of  li^ht  admitted* 
^ery  trans|>aront  objects  being  Bcarcely  discernible  in  the  full 
rif  lip-lit  admitted  through  tlic  large  apertures,  which, 
rer,  arc  uecc«i:uy  fur  tbo  examination  of  objeet"  uf  n  more 
charact^^r,  which  roipiire  all  the  liglit  ohtniuable.  At 
le  fool  of  (he  cutunm  tfl  the  concave  mirror,  which,  b^iuf^ 
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moveable  in  all  direction!?,  tJirown  tip  the  liglit  wbk-h  H  nflMM 
from  a  wintlnw,  or  .1  lanip,  iipnti  the  tran*iiarfiit  nlfjf<ct  w]iidh 
it  thnu  illuminates  from  licncalh.  The  nppt-r  ]iftrt  of 
column   is   provided   with    a  pair  of  large   niillt'd-hoatr 

tnming  which,  the  tube  of  tho  microsoope,  togutlit^r  wr 

aolid  cro!ts-pi(Hic  to  which  it  is  Bxed,  can  be  iwrmI  nr  lowenrf 
l>y  meftUB  of  a  rack-wort  attachi^  to  a  short  stem  which  ibdcs 
up  and  down  in  the  upper  part  of  tlio  colomn.  Ky  this  meaat 
the  fociis  can  W  adjusted  without  the  necessity  of  movi 
ntBf^,  which  ill  all  thr  best  iiiirroscopos  iu  a  6xtiin* 
lower  colamn.  This  Is  tonnrd  tho  coartr  Odljustrnfini,  and,  fi 
low  iimgnilying  powcnt,  is  all  that  is  nvoded  fur  rogidatin; 
fnpiiH. 

Thi-  lub<*  of   the    microscope    itself,    which    Jh    thus 
and  dt'presMod,    ban    the    vf'jei-t\vr,    or    nhjerf    ijUtaa,  ul  iti 
lower  extremity,   and   tlii«   ran    be   unsrrc\ve<I    (fig.   3)  anil 
replaced   by  another  power  at   titea^iire ;    and   at   itn  o 
extremity  is  tho  ei/'c-piece,  which  is   also  readily   pnllod  m 
(as  at  fig.  1),  either  for  the  pnrposo  of  cleansing'  it,  or  for 
insertion  of  another  kind  of  ^-pioce.     About  midway  up  1 
tube  is  a    small    railled-head  (se<'U  edgewise)    connected  with 
what  is  termed  the  _p'/i(' (»(|"fl'mc(»/,     A  very  sU^jht  movi 
of  this  milled-head  alt«re  the  tacue,  when  bi)^  powers 
used,  BO  that.,  haWnjf  brought  tho  object  rouj^hly  into  foras 
mcauH  of  the  cMirac  adjiuttment,  the  ubO' 
pr(>oisiiin    and    tho    dearest  deiinition 
readily  bo  obraincd  by  a  turn  or  two  rf  t* 
Kne  adjmrtinent.     Finally,  in  the  '^  u 

iif  ilii«  uiiorofcope  only  one  thing*  n,;.        i 
be  .noticed,  and  that  i«,  that  the  whule  it* 
Ktrumcnt  is  suspended  (neither  too  KtiHIv  <  ' 
too  looiiely)  upon  the  two  screws  at  tht-  \r 

fiait  i>f  the  pillars  of  the  stand,  so  Tliaf  ii 
)v  placed  in  a  vertical,  an  inclined,  or  <  ^ 
a   horixontnl    position,  at   pleaHure,  witliiiit 
moving  the  AtJ»nd.      Thin   is   an    inipt.t-'  v;' 
Fi^.  a  advantage;  forwbilst  x'arioiis  dcgroe*  ol"  ■ 

({uity  ore  often  rcmiisite  to  meet  the  convenience  of  the  ob^i  n- ' 
am  he  »ita  in  hia  chair,  or  to  take  advuutaj^  of  the  ptisirii.a  'I' 
the  light,  it  is  soinetiraes  desirable  to  place  tho  instnnnf'iit  ^tj 
a  vertit»l  position,  aa  when  examining  objects  in  wat^r,  wltiif 
the  horizontal  is  a  no  lew  UMiful  poailioo  for  cx>rtaiu  purpoiica. 

Li't  U9  now  suppose  tho  microscope  placed  upon  a  firm  lahlf, 
and  tho  observer,  with  all  bis  apparatua  ready  at  hand,  m*mA 
before  a  ■ivindow.  Tliis  leads  us  to  make  soino  remarks  upon 
the  Uluutiuatioii  of  iho  object.  Daylight,  when  it  can  be  rafd, 
is  preferable  to  KctifidiA  Vv^t^ — tigt  direct  ttuuligbt,  whidi  >* 


TOM  HICBOACOPB.      •  467 

0  powerful,  but  ntrong,  diflusud  Ik;lit,  wliich  cui  be  uaed 
Hh  much  more  L-oinfort  than  artificinl  light,  and  at  tho  8ani« 
ne  itffordji  a  mci*  H«tiaf»ctoiy  view  of  llio  object  under 
cuiuaatioa.     Hut  an  it  f^ouorally  ba[i|)oux  tlui(  tho  tuicrom'DiM' 

taken  out  ivhon  the  busy  labours  of  the  day  arc  ovor,  dome 

nd  of  artiticiul  light  is  requittite ;  the  great  destiieratuui  Wiu^ 

light  which  will  uot  flicker,  but  will  bum  xtijadily,  aud  ^ve 

1  pure  a  flame  as  possible.  Gas  may  easily  be  brought  down 
om  the  burner  oy  an  elastic  tubv  communicating  with  a 
irtablo  luuij)  u|Min  tho  table ;  and,  for  ihfwa  who  have  gas, 
is  is,  perhapii,  the  simptatt  c-xpodii^nt.  The  expetuuve  Aolar  and 
guid  bumen  are,  however,  now  in  a  great  nioafiurc  tmpersodt-d 
r  vcrry  inexpensive  anil  nianageidilo  fmnt^it  lamm.  A  lamp 
'  this  kind  oan  be  pHrcluuJed  at  an  oilmrui's  or  hunp-sellcr's 
r  prices  varying  froni  one  shillii!-;  upwards  j  a  really  elegant 
luji,  iittrtirnilarly  when  light+'d,  being  obtTunabIc  for  the  small 

of  two  shillings  or  half  a  crown.     The  oil  burned  in  theso 

reqoireti,  however,  a  wonl  of  eonuuent  and  caution.  The 

ry  cheap  punijlin  oil  is  liable  to  give  ofl'  an  explosive 

at,   which  might  lead    to   serious  accidents.       A   tduiple 

of  the  quality  of  the  oil  is  to  ponr  a  little  of  it  upon  a 

or  saucer,  and  apply  a  Hght  to  it.      If  it  take  tire,  it  is 

116 ;  but  if  it  d'X'«  not  biu-u,  it  may  be  freely  used.    By 

iug  t}io  oil  t<Tmed  Bflnumiia^,  however,  all  danger  is 

aud  a  pure  h'ght  its  obtained  at  a  very  small  eost,  it 

g  only  ono  shilling  and   t.wr/|>eiK^  per  qtuni.     A  lamj>  of 

kind  may  be  plft<"cd  as  nf-nr  the  rcflofting  mirror  a«noec«iary, 

may  be  raised  or  depre-wed  by  blocks  at  pleasure;  while 

lare  upon  the  vye  (K>m   Uie  lamp  itself  may  be  easily 

ed  by  miBpending  a  shade  of  cardboard,  or  other  mmihir 

'  ',  in   JTout  of   the  eye-piece  of  the  microscope.      Hy 

the  mirror  about,  the  light  is  easily  dii-eote*!  upwanlrt 

the  transparent  object,  and  regulated,  either  by  alight 

of  the  mirror,  or  by  the  u*e  of  a  inmller  slop  in  tho 

If,  however,  it  be  desired  (as  is  often  tho  cose)  to 

au   object   which  is   impermeable  to  the  lighr  thuH 

up   by  tho  mirror,  another   method    of    ilhmiination 

<me«  nccesaary.     For  this  purpose  tho  eond^^nacr  (fig.  4)  is 

ilojrod.     It   usually  coaaiatB  of  a  Im-ge  plano-convex  lens, 

aometimoa  mouoted  upon  the  microscope  it.^lf,  being 

\y  tamed  aside  when  not  used,  or  tAwarda  tho  object, 

roqoired,  by  moans  of  a  joint  or  elbow.     In  the  larger 

pes,  however,  this  condenser,  or  bHll's-eye,  ia  mounted 

a  stand  (as  in  the  figure),   upon   which  it    slides    np 

down,   the  glass    being    fixed   upon   a  stem   M-hich   is 

ived  in  a  inbe^  thus  allowing  of  ita  being  freely  turned  in 

*  direction :  while  the  tube  itself  admits  of  a  horizontal 
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moTement  upon  the  stani].    Tbe  lt>as  van  tlioji  he  nuHtl 
turned  in  »ny  direction,  the  intention  boing  so  w  a^jw*  it 
to  comvntraie  Uie  niys   in.  n  fociiH  upon   tho  opaqtu  li^ 
under  examiuRtion.     Tlio  plane  sttrfuce  should  be  ommi 
flame. 


Fig.  i. 

The  noaition   ivhicli  the   ub^ervcr  ossnmcs    should  be  (i 
which   IS   ttmsisU'ut  witli  liis   vvni   oasp  ond   ('nmrM-f      T" 
constTftined  attitnde  ho  vHII  »oon  tire,  nml  uhyKiral  t 
be  followed  by  loss  of  interest  and  power  ol  (jjtM 
table,  therefoi"e,  as  well  «8  the  sent,  Hbould  bo  re*i:  •»* 

his  requirement.*,  and  j»iich  anoMiuuity  j^ven  to  iUv  i 
luicroiicope  as  may  suit  both.      In  luokiug  for  a  lon^*- 
AH  instrumentf  the  eye  in  liablo  to  l>ecome  fatignetl,  pgpt 
if  the  same  eyo  >«  always  usted  ;  it  it  dtwiwblo,  tberi-l'ure,  tl 
t)ie  observer  i^hoitld  leitni   to  uf4t  uitber  eye  ut  plt-tt«ure, 
orra-siouflUy  1o  elinnj^-  one  for  tho  other.     Bur,  stuoo  we 
aware,  from  exuvrifnwf,  that  tliis  i:j  not  always  au  eai«y  i 
it   will   he   wi'lf   ttarly   to   ucciibtoiti    one^'  to   kec'pii 
uncmplo^'ed  eye*  open,  by  whi<Ji  meanti  tlie  fatigue  uifi)! 
Rcrt'wing   it   up   witli    a    eonstmined  and   cunfrfonc   cJfort,! 
avoided.* 

Tlie  object-{f lasses  vary  in  inaguifyiiig  capability,  and  tat 
h<!Dct!  oUled  i>uirifrit.     Thoea  whose  /uoal  tlmtanre  is  gntHf 


*0n  no  ncewint  HTianliiUii'nhwiTMrconUmH'dii'inspMtionif  hflfw'h] 
or  bti<;^ir,     Mnny  uiicroecojitsta  haw   eirher  iniinint)  or   ilratroyrd 
fyiMi<(Iit  liy  too  littig  coutUiutiiicc  at  thi'  iiMlrumcnt.  ur  tiy  iti  too 
ruiployiiieuU 
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biilf  an  indi  are  usually  termed  low  powera,  and  tiiey 
mmlo  as  low  a--*  two  inches  (2-m.-power).  If  the  focal 
staucc  is  less  thoD  half  an  inch,  it  is  a  hi'jh  power.  Thu^ 
have  various  powers,  caUed  reapoctivcly,  two-tkirdg  (of  on 
i),  ijuart'T-mcb,  ••i'jhih,  and  oven  «ijrf<t'«/A,  though  the  last 
is  seldom  used,  and  very  liable  to  orronooos  interpre- 
even  in  tho  bands  of  ojcpcrionccd  microaoopists ;  and 
the  fl'jhth  is  only  neoossary  for  the  more  recoudiic 
itions.  Useful  powers,  parttculai-ly  for  lie^iouers,  are 
(fig.  3)  and  the  half-inch,  to  which  after  a  time  the 
r-inch  may  be  serviceubly  added.  The  magutfying 
of  these  objectives  de|)en(]»  upon  the  cliaracter  of  tho 
J,  of  which  there  are  sometimes  three  deftcriptioiks  used, 
respectively.  No.  1,  No.  2,  and  No.  3  eye-pieoe, — ^No.  1 
J  least  magnifying  power,  and  No.  8  the  greatest.  The 
Hwinch  objective  with  No.  1  eye-pieoe  magnifies  twenty  times 
near  (or  twenty  diameters), — with  No,  2  eye-piece,  thirty-five 
diameters.  The  inch  objective,  with  No.  1  eye-piece,  maentfies 
fifty-five  diameters, — ^with  No.  2,  one  hundred.  The  half-inch 
with  No.  1  eye-piece  ma^ifies  one  hundred  and  twenty  dis- 
mcters, — with  No.  2,  two  hundred  and  ten  diameters.  The  quarter 
with  No.  1  eye-piece  equals  two  hundred  diametera, — witli 
So.  2,  tlirec  hundred  and  6fty, — and  the  eighth,  four  hundred 
and  fifty  and  seven  hundred  and  sixty  respectively. 

In  selecting  one  of  these  poxe^a  for  the  examination  of  any 
objcKt,  the  observer  must  be  gnided  by  tho  Msf  of  tho  object. 
ilf  of  a  considerable  or  appreciable  bim,  it  should  be  first 
■pTutini/.cd  throug'h  a  Imr  power,  which  indeed  may  bp  found 
Biflirimt  for  the  pnrpoae,  but  if  not,  the  next  higher  power 
may  then  be  employed.  If  the  object  be  very  minute  or 
Apperoeptible,  the  half  or  quarter-inch  may  he  nt  once  brought 
ft  bear  upon  it.  And  hciv  let  u>;  remark,  that  in  nnscrewinir 
Htd  scre^ring  on  theae  olijeetives,  aorae  difficulty  in  apt  to  occur 
Hbm  tlie  worm  of  the  screw  not  easily  slipping  intt)  tbo  groove, 
^iftrticalnrly  if  the  screw  be  a  fine  one;  and  the  pationce  is  some- 
times  eeverely  tested  by  the  delay.  It  often  happeuji  that  this 
difiiLittty  may  be  at  once  surmoimted  by  giving  the  screw  n 
item  iu  the  wrong  direction,  by  which  means  it  i.*i  easily  slipped 
^to  the  groove,  and  may  then  be  readily  fiuitencd. 

To  get  the  proper  focus  with  n  lowpowcr,  a.11  that  is  reqtiirod 
is  to  turn  tho  larg'O  miUod-hcads  which  move  the  tube  of  the 
microBOope  opou  tho  rack-work,  henco  termed  tho  maraf 
adjushntnij  but  when  high  powers  are  used,  more  care  in 
required  in  ta&niputaliou.  Tltu  objective  should  be  coutioiuily 
.  down  by  inoana  of  the  coarse  adjustment  to  within 
distance  of  the  a 
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eye  at  the  eye-piece,  and  the  finger  ujwn  the  fne  adjust 
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in»tUf  it  nnst  bo  movtMl  backwards  and  fuiTrarda  tmtil  tlie 
fociu  is  fouud,  nnit  couapr]uei)t  cl««r  definitiaB  is  obuisfit 
Bat  the  fine  adjustuionb  has  other  uses  b^da*  mcrdy  Jin'Uitf 
tka  fbcns  with  a  high  power ;  wiUi  the  Bnf^nr  upon  it,  and  liw 
efe  at  the  mierosoope,  the  objiMrt  shoald  be  well  scrutuiiztd, 
and  each  part  or  Btraimn  of  its  thickness  ■oocwnrply  focoMd, 
tho  rclation.1  of  tbeao  strata  to  one  aaother  aaiy  bans;  Mk- 
factorily  dt-termined  while  in  the  rict  of  duktigisg  the  To 
In  iiainp^  thu  mar/m  a^jnatmoat  with  Irijrh  poworsj 
ihiiig-  to  tj«  aroi<led  iff  hAe^eaaly  briiipn^  dowB  the 
glass  npon  the  elide  ondBT  examination,  wliich  an. 
tum  of  the  screw  may  too  easily  accomplish,  and  wbidi 
poasesaors  of  good  niicroRCopee  verjr  carefbl  how  titer 
strongent  to  miKldlo  with  ^cir  instrataeaLs.  Tbu  rusult 
this  aeddent  may  bo  eitlier  to  break  the  gtaae  ftlide  oa  the 
stage,  and  totally  destroy  what  is  peHiapa  a  TalaaUe  object,— 
or  worse,  it  may  nwalb  in  a  ohip  or  soratcb  of  a  teu-goina 
objective. 

The  voting  microscopift  is  vory  liable  to  fall  into  oonsidOTUc 
[irroni  of  jud^mont  wliile  examioing  an  object,  pKrtiniLirly  nndar 
high  powors,  arising  from  his  inpiperienco  and  oodf^ 
ability  to  comprehend  a  digtortif.m  or  reojgoiz©  tlie  ti  i 
need  ho  loso  ooorage  at  this,  for  experienced  ubsei-VLTs  :    . 
fallen  into  similar  errors  of  ranch  more  importance  thau  any  u 
is  Ukaly  to  make^TTora  which  have  given  rise  co  false  tlworiH, 
and  retarded  the  progrcsB  of  science.     Some  of  thceo  erron, 
iirisiiig  rr<.^ui  optical  af^earftncM,  can  only  be  corrected  by  pnc- 
tice,  cr  by  the  use  of  more  complicated  appuntos  whwh  the 
etndeot  will  apply  in  tho  course  of  time.  There  arc  otbera^how. 
ever,  conoerning  which  some  hints  may  hero  bo  grron.     If  tha 
parts  arc  not  aocumtely  in  fonis,  the  outlinoa  may  be  aitber 
distorted,  indistinct,  or  misn^prcsentcd.  tiights  and  wodowa  may 
be  completely  rererwd,  a*  in  tbe  marlcinipi  of  the 
drcumgtance  which  arises  frtim  tJic  object  itself  refr 
And  tho  Irigher  tho  power  nueH,  the  grpator  is  the 
fall  into  this  error.     Shar]?ly-dctined  black  rings  with  a  bri] 
oentre  canse  no  little  suqmee  to  the  beginner,  which,  howc 
are  nothing  more  than  minnto  hnUhIc*  nf  air.     Oil-globnlcs 
water  present  mnch  the  same  nppcarance ;  ns  also  do  ^tobales 
op  watw,  8nmTOnde<i  by  a  laver  of  oil.     But  if  r'l 
be  appixiached  nearer  to   them,   the  WAt.>r-bui 
gtobolee  get  a  darker  centre,  the  watar-globalos  in  oil  n  lighi 
oentre,  and  the  reverse  when  tho  objoctire  is  rnised. 
ohangea  as  these,  as  means  of  recognizing  ditlerent  sabfti 
often  met  with  in  liie  lower  forms  of  aoimal  and  n^etable  Ul^ 
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qmAiI  lesaona  to  die  stuJvuu    But  for  moftt  erFOrs  of  iutur- 
ifcatioD,  the  siinplf>ett  remedy  in  the  uae  of  low  poworg  uulil 
loiemt  experience  is  gained  to  allow  of  luglior  powers  being 
~  ly  employed. 

handlmg'  the  eye-pieces  and  objeot-glaases,  oare  should  be 

cen  to  toach  the  pas,»  surfaces  tliemseWes  an  Ut  tie  as  po^ible, 

■  tihcy  readily  become  dinuacd  by  oootact  with  the  liand^,  ur 

by  the  moisture  exhalt'd  on  too  oImsq  an  approach.     A 

Mce  of  waah-loAthor  should  be  always  at  hand,  as  it  is  the  bo^t 

^rial  for  clcouEing  iho  glasses  eitber  Arom  dust  or  raoisLnro ; 

if  any  water  ia  nsed,  as  in  examining  animals  or  regctablea 

I  fluid,  great  caution  should  boexerciiied  iukoeijiug  theobject- 

ue  dry ;  or  if  by  accidout  it  goto  wetted,  it  Kbould  be  wiped 

soou  OS  possihlo.    This  caution  is  particularly  necessary  wben 

•water  is  used,  and  the    microscopu   should   be   carefnlly 

of  (he  least  panicle  of  it  Iwfope  being  put  away,  other- 

itly  eorrosioa-4,  verdigriii,  and  impaii-ed  action  of  the 

cSiaiiical  porU,  will  eioon  retiult.  Indeed,  every  one  who  values 

miorosoope  will  take  the  greatent  care  tliat  it  doea  not  suffer 

)ai  tlionghtledsaeBS,  or  inattention  to  -such  fiimple  precaulioixs. 

In  the  foregoing  liketch  1  have  only  alluded  to  such  appai-oios 

iM  mny  Ihj  regarded  aeewyeiitial  to  working  with  tlie  microscope, 

■nt  there  are  Atill  many  Mlditional  pieces  which  the  student 

Iway  with  advantage  odd  from  time  to  time,  aa  his  experience  or 

his  wantA  increase.     Of  such  accessory  apparatus  several  are 

cvutrivaoces  for  improving  the  iUuroinatiou,  of  which  some  are 

Inxnrios,  and  others  are  really  uaeful,  and  even  essentia]  to  the 

proper  oxaminaiion  of  special  and  peculiar  objects  by  the  ex- 

eicucedand  professed  microscopist.  l^c  LirhcrknUn  syw-uUimf 
examining  opaque  objects,  ana  Wi-t\ii4intU  Panthoiic  H'jh,cLvr, 
obt*ining  perfect  deGoitiou  umlerliigh  powers,  are  ex&uiplea 
of  iluwe.  TiiQ  ftolariaiiKj  apfmrahta  I  have  altogether  omitted, 
bocaaao  any  satisfactory  description  and  explanation  of  it  would 
,^hwe  increased  thia  pt^r  beyoud  desirable  limits ;  it  cau  only 
here  stated  that  the  polariAcope  is  a  useful  addition  to 
pc,  particularly  ii'  it  be  chiefly  used  as  a  recreation, 
beautiful  chn^matic  eflects  which  sjre  produced  by  it  being 
the  highest  degree  curious  and  faacinating;  and  oven  the 
iktific  microACOpi.st  will  M>metime<i  iind  it  of  real  sorvioc. 
glass  blides  with  fine  and  regular  lines  for  the 
ii  of  minute  objects — and  finders,  by  means  of 
any  s|)edal  object  of  the  minutest  fi-\xe  ntay  be  at  once 
under  the  object-ghms,  without  the  trouble  of  half  au 
'a  Mttroh,  are  also  nsefnl  additions.  Other  accessories  relate 
I  the  examination  of  living  objects.  Dsually,  the  prepared  ohject 
pbced  upon  a  flat  gloss  ;  but  if  it  ia  a  minute  linog  animal,  it 
vf  be  placed  either  on  a  thicker  glass,  hollowed  out  in  the  middle 
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for  its  reoeptiuD,  termed  a  ccU,  or  in  what  ti*  called  a  Utt-li 
or  attim'ilcuU  co'je,  more  particalarly  if  t!  bo  swiinmiB([ 

in  water.  For  larger  objects,  such  as  zr>i  _  .  , .  .r  for  »il»owiii^  | 
Uio  oirculatioD  in  plants,  a  aluss  trough  is  uetn^ssoryf  wlituli  m;1 
l>o  filled  ^nlb  water,  laid  npon  the  stago,  and  the  ubJMJ 
cxaniine^l  with  a  low  power.  For  ordinai-y  objecia  (not  Uriaj/),] 
each  aBvej^otable  Btructures,  parts  of  insects,  &c.,  it  is  safficimli 
to  lay  them  npou  a  Hat  j>ioce  of  glass  (or  eli-h ),  and  to  place  orwJ 
them  a  rouna  or  square  piece  of  very  thin.  gliUs  (made  aud  6old. 
fur  this  piii-]>03e);  and  tliua  tocxamiuotlioiii,uithet-  dry,  or  11811411^ 
first  moistoQod  thorn  with  a  drop  of  clean  watcfj  Yrhich  awtitt*] 
tUeir  trausparuucy — c-aro  being-  taken  to  avoid  oir-bubUiw 
betwM-ii  tlio  two  piiXHjs  of  glasa  as  inucli  as  possibk-,  tiad 
to  kcft|i  the  iipi>cr  port  of  the  thin  glass  cover  dr}'. 

U  now  uuly  remains  to  refer  the  student  to  noiue  fumi 
ini(nY)soope  which,  not  being  too  oofltly,  will  pmbably  l)e  wiiliii 
Hia  means,  bat  which  at  the  same  time  -thall  bo  of  gnanmlcnl^ 
vxoellence,  that  he  may  not  be  tempted  to  waste  his  money  apoo 
inferior  priMliit'tionf.     In  doing  tins  it  in  manifesitly  in. !  ' 
.lingle  out  any  one  namo  from  a  nunilier  of  excellent  :; 
to  ttay  which  is  thu  W'ni  of  such  uumu&cturers  a^  S' 
Heck,  KoBs,  Powell  and  Ijealand,  and  others,  when  all  m . 
acknowledged  merit,    if  we  particularly  allude  to  the  tint  of 
those,  it  is  bocousc,  besides  the  well-known  exoeHonco  of 
instruments,  their  less  expensive  microscopes  appear  to  us 
bo  adapted  for  the  purpose  we  have  in  view.  Their  E'^ 
iliniiAi-oj-ii-  is  a  portable,  compact,  and  oompkit«  in      ., 
consii'tiiig  of    stand,    mirror,    cpring-stage,    condenser,    tiia- 
phragm,  two  eyc-picccs,  and  two  objectives,  viz,,  an  inch,  auij 
a  quarter  inch,  magnifying  respectively,  55,  100,  2l>0,  and  3oC 
^inenr.      The  price  of  this  ia-itromont  is  ten  pounds ;  and  fo 
an  additional  £vc  pounds,  all  the  apparatus  neceftaar^*  may 
seeiircd,  consisting  of  a  Liebcrkiilin,  parabolie  rcHtvtnr,  [jolii 
ixiiig   apparatus,    camera    lucida    (for   drawing    the    uiagniHi: 
object),     niicroinotci-,     live-box^    and     glass     trongh.      Tt 
additional  apparatus  may  bo   purchaaoa  at  any  futnrc 
If  the  student  is  mom  ambitions,  he  may  purchase  tlie  Sltuleit^i^ 
Mi'TOfii;ti»-  with  il  and  \  objectives  (reselling  a  linear  tm 
ing  power  of  -WO),  and  apparatus  eompleto,  for  £20.     Bb 
those  whu^e  means  are  more  limited  than  either  of  the^o  won 
imply,  there  is  still  an  instrumeiu,  which  may  be  within  the 
reach,  viz.,   /'wWie  CrMHixiitwW  ifiet-oHMpfr,  calUMl  the  Sf 
■*'/  Arts  Murogcopf.     This  marrel  of  choapuesa  arose 
a  competition   for  tm  award  offered  bv  a  oommitteo  of  ._ _ 
Sodeiy  of  Arts,  in  18M,  for  a  low-prirod  componnd  microscope 
whicfi   should  ct>mbiHe   cheai)ne»a    with  the   grootost  degree 
uf  excellence.    The  award  wa-i  made  to  Mr.  Q.  Field,  optioBD, 
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Birmingham,  vho  is  boimd  br  agreement  with  the  Society  of 
Arts  to  keep  the  instrument  always  in  stock,  and  snpply  any 
purchaser  at  once.  It  has  two  eye-pieces  and  two  achromatic 
objectives.  Tarring  in  power  from  25  to  200  linear,  a  condenser 
on  a  separate  stand,  coarse  and  fine  adjustment,  stage-forceps, 
and  live-box  ;  and  the  whole,  in  a  mahogany  case,  may  bo  pur- 
chased for  three  guineas. 

Finally,  for  further  information  upon  the  subject  of  the 
optical  and  mechanical  principles  of  the  microscope,  manipula- 
tion, apparatus,  collection  and  mounting  of  objects ;  and  for  an 
elaborate  illustrated  description  of  the  microscopic  forms  of 
animal  and  vegetable  life,  we  cannot  do  better  than  recommend 
Dr.  Carpenter's  work  on  "The  Microscope  and  its  Revelations  " 
(price  twelve  shillings  and  sixpence)  in  Churchill's  series  of 
Bcieatific  manuals.* 

*  Uaeful  little  French  microscope*  f»r  l>e^nucpf  witli  tiiaite«l  meiuis  imy 
be  purchased  for  ten  and  sixpence  'walnut-wowl  eafff  included)  ;  and  for  nuch 
ako  Dr.  ijinkester  s  little  work,  '*  Half-hour*  with  the  Microtscope,'  illu"- 
tisted  by  Tuffen  We^t,  F.L.S.,  will  be  foiiud  MTviceable,— Eix 
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PAKT    III. 
THE   BUILDERS    (mELICIETAD *) . 


NO  aspect  of  natiiral  history  is  more  attractiva,  none  at  least 
takes  a  stronger  hold  on  the  minds  of  general  readers, 
unsophisticated  with  mere  technicalities,  than  that  which  pre- 
sents the  inforior  creatures  in  the  exercise  of  their  manifold 
instincts.  We  are  never  tired  of  reading  well-authenticated 
narratives  of  the  manners  of  animals,  their  "  sayings  and 
doings ;"  their  actions  in  ease  and  imder  the  pressure  of  cir- 
cumstances ;  their  affections  and  passions  towards  their  young, 
towards  each  other,  towards  other  animals,  towards  man ;  their 
various  arts  and  devices  to  protect  their  progeny,  to  shelter 
themselves  from  the  weather,  to  procure  food,  to  escape  from 
their  enemies,  to  defend  themselves  from  attacks ;  their  inge- 
nious resources  for  concealment ;  their  stratagems  to  find,  to 
come  up  with,  to  waylay,  to  overpower  their  victims ;  their 
modes  of  bringing  forth,  of  feeding,  and  of  training  their  off- 
spnng ;  and  a  thousand  other  details  of  what  is  properly  called 
their  history. 

What  materials  for  reflection,  what  incentives  to  praise — 
adoring,  admiring  praise — of  Him  who  is  maximus  in  miniinif, 
do  wc  discover  in  a  bird's  nest !  How  varied,  how  incongruons, 
in  many  cases  how  apparently  unsuitable  are  the  substances 
used ;  how  few  and  simple  are  the  implements  employed : — 

"  No  knife  to  cut,  no  bodkin  to  insert," — 

yet  how  perfectly  is  the  work  performed,  how  completely  is  the 
object  attained !  So  compact,  so  firm,  so  warm,  so  tight,  so 
well  secured,  so  well  concealed ! 

The  beaver — which  associates  with  its  fellows,  to  hew  down 
with  patient  toil  t^e  niasaive  tTeeft,«ii^"Ca-salcjT\a%,-mt^^ 
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_  skill,  acrong  dams  across  rapid  streams,  and  builds 

rared  hoiuoB  whidi  contain  dwelling- roous,  sli^cping-ruums, 

98,  and  lardera,  commotiicating  irit.li  oue  anotlicr,  end 

]^*ered  by  a  coiumou  roof — mu£t  ever  bo  flurrouuded  hy  m 

lo  of  romontit;  interest,  scarcely  diminished   by  tbo  alif^li 

ift  vrliicb  lliu  accumcy  oi'  modern  research  liaa  inflicted 

ttpou  uTd«r  exaggeratioDH. 

Hem  morretiotis  are  the  iiiAtinctii  of  the  termitca  or  wiiito  onta 
the  ti'upicii,  which,  utiiting  ui  annius  of  uiyriathi,  build  grvat 
■fcony  stnictoreH  of  i-emcnt  mantifactiired  by  tliemselres,  tn- 
g-  Tarious  cbanibers  and  galleriesj  carry  arched  tunnels 
gruond,  nuikc  lou;^  covered  ways,  and  throw  h^^t  but 
ial  tabular  bridges  acroas  hollows  I*  Aud  how  addi- 
njan-ellous  i-j  the  niarahalled  order  in  which  tlie^e  host* 
not  fomiin<^  a  promiscuous  multitude,  buc  divided 
lio  ranks,  as  strongly  defined  and  as  permanent  as  are  the 
^castce  of  India  or  Japan ; — thu  ixtyal  pair  nourished  with  lovii^ 
cure,  and  Jioiisod  iu  eapucions  domed  ajMirtmenta ;  the  soldiers 
.  -njy  for  warlike  attack  or  defenoc,  but  never  making  tbo 
1  attempt  to  build  or  repair ;  the  labouring  millioiiB 
itii  i'or  baitlo,  but  ever  ready  with  tlwir  asfuduooa  skilled 
kboor  to  erect  or  enlarge  or  repair  the  common  cditioc,  or  to 
:C  tijod  for  the  common  mistentinoe  1 
Scarcely  lens  curious,  and  more  celebrated,  are  the  social  and 
c^biLectunil  im«tiucti}  of  the  hire-bees  and  the  paper-making 
i(-asi>B.  Thi-so,  ili'iugh  Uiey  do  nnL  (hsplay  the  t»une  olaborato- 
Hs  of  class- division  as  the  termites,  yet  hare  doims  to 
liration  pec-uliarlv  their  own,  iu  the  perfect  math«natioal 
idarit\'  with  which  they  form  their  dweilings,  and  the 
»teriflls  which  thoy  employ  in  the  constmction, — ivajc  in  the 
'jiiv  cn»e,  pupei*  in  the  other,  each  substaDco  being  colleoted  in 
crude  state,  and  then  chtljorated  by  the  insects  tbema^res. 
In  the  woods  of  .Soiitht-m  Afiica  the  ImveDer  meets  hero  and 
there  with  trees,  the  truuk  nud  principal  branches  of  which  are 
'  iclosed  in  a  vast  dome  of  thatch,  suggesting  the  thought  that 
hirge  bom  had  once  stood  on  the  ^pot,  bnt  that  «  tree  bail 
l^rown  from  the  area  tlirough  the  roof  and  lifted  it  from  the 
rails,  which  Imd  thcu  fallen  and  disappcari-d.  It  i»  the  rusi- 
ice  of  a  colony  of  birds,— the  sociable  grosbeak — which,  live 
huodred  to  a  thousand  in  number,  build  thoir  nosEa  iu  crowded 
^proximity,  and  protect  the  whole  with  this  wolh^ompactod 
■thatch  of  native  groaa. 

W  Yet  another  Rpecios  of  the  same  tribe  of  InrdFi, — the  pensile 
grosbeak, — inhabiting  the  uuue  regions,  OHSociatei)  in  like  mul- 
titudes, but  buildb  habitations  of  mora  elegance,  which  we  uuty 
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Ukoo  to  dctachod  rillos  rather  thna  to  the  crowdfld  tunuo  oT  b 
town.  For  the  iiC6t»  of  these  little  biitlti  are  long  pttn»>bbB 
ulructuree,  curioiuly  woven  of  rct-flu  and  grou,  iu  the  fibmirf 
Ii>ng  bags,  with  the  ontrance-hoh?  at  tho  lower  cod,  nupetiM 
frum  the  projeciing  bougha  and  twigs  of  Mmie  wide-epreadbx 
tree,  genenJIy  ovev  a  river  or  other  water.  Sovoml  hiutdmb 
of  thcfio  "  treo<Tockcd  cradles,"  all  sefiamtc,  though  in  drw 
ppoiiiiiitj-,  bare  been  observt'd  depending  from  tlie  branriu  cf 
one  tnw. 

Two  forms  of  imjiinct  are  presented  to  no  tn  theoft  ezan^dei, 
whidi,  though  often  coujoined,  ore  yet  distinct.  Thero  ii  the 
conBtraotive  instinct  displayed  in  strung  tlevc^pnirait,  aad 
there  if*  tho  instinct  of  association.  In  multitudes  of  CM«*  «p 
tind  these  two  tondtmciea  aotiDg  loporfttoly.  If  thero  on?  foaai 
bees  and  wasps,  there  are  souiary  species  too,  whi4.-h  b^tili! 
their  liahitations  without  seeking  the  soWo  of  com|iaiii(i[>'L 
ITie  squirrel  builds  its  Uttlo  di-ey  in  the  pino-trw.*,  ami  ti;:: 
bottle-tit  weaves  its  bcaatifh]  nest  bolow  him,  without  th? 
sbghtest  wish  on  the  part  of  eitiier  to  hiive  any  cotnpauioD  but 
his  own  mate  and  otTspriug.  On  the  other  hand,  there  irc 
numberless  examples  of  th«  social  habit  with  no  special  eaa- 
i^tructive  power.  The  wild  dog  hunt«  iu  pocks ;  the  gannet  ami 
tlio  gull  congregate  around  the  pi-wipitous  cUfe;  tio  liny  f^tiatf 
play  On  twinkling  wings,  iu  clouds,  under  a  DoccinlK-r  suii  ,— 
but  tliere  is  no  partieulor  tondouoy  to  proeccuto  the  builder'i 
art  in  cither. 

It  is  difficult  to  understand  this  tendency  to  assodattf ' 
attributing  to  the  animnlK  wbidi  display  it  something  analoi, 
to  human  feelings  and  aBi'ctions.     In  some  craaes,  it  u  tme, 
can  trace  on  utilitarian  end  more  or  less  ob^Suus.     It  is  erkJeot 
that  the  structure  of  tlie  tomiitee  oould  not  lie  buitt  without 
concert ;  tho  isolated  boavcr  wonid  be  seemingly  for  leaa  OQinr 
fortobly  housed  and  far  less  efficiently  protected  tf  bo  had 
lulvantage  of  the  dam  and  honee,  whiclt  yet  hecotdd  not 
iilone;  though  isolated  beavers,  "  old  l>acbplors,"  aro  found 
the  Buropvuu  rivers.     The  sociable  grosbeak,  too.  deoivcs  add 
tinnal  protection  fi-um  the  maseivonoss  of  tho  that4ifa  which 
imited  powers  of  tlio  colony  pn^dnce,  at  leoj^t  we  may  »i 
so :  but  what  is  gained,  b^'oud  tho  amenities  of  conifianioc 
by  the  pensile  grosbeak's  choosing  to  hang  his  seporntc: 
nest  on  tho  mme  tree  and  on  the  same  twig  as  bis 
The  pack  of  wild  hounds  may  run   down  a  arrouger  and 
swifter  prey  than  a  single  dog  could  master ;  bnt  what  of  mi 
prosperity  docs  the  Uttle  winter-gnat  gain  by  danciug  in 
pauy  with  a  thousand  more,  which  it  would  lose  if  it  had  chc 
tAj  frisk  alone  a  dosen  yards  off,  in  the  sune  air  and  nnder^ 
SAwe 
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Hmvly  there  must  be  a  cunsdoiiisness  of  pleasure  derived  fi-om 

recotfiiized   jiToximitj:  ol'  nrhors  cS  the  same  kind,  qnite 

idopcudent  of  tlie  mere  mntiTial  welliire  of  tbe  indhndoiU ;  and 

'this  inrerence  be  nnavoidiible,  tlieii  we  must  admit,  evea  in 

oaturps  »o  far  removed  from  man  as  these  tiny  invertebrata, 

ic  implantaticm  of  sentiments  and  feelings  of  like  nature  to 

ktmo  which  in  him  we  distingniah  as  mprat, — di&o^ng  not  in 

id,  but  only  in  degree. 

Tliero  is  a  not  imnatunU  rclnctance  in  our  minds  to  admit  the 

■"'^teaaco  of  such  feelings  in  the  more  minute  ereatures,  even 

.'  ij  wc  have  uo  hu8itation  in  attributing  them  to  tlie  dog, 

be   iMtrvtf,  or  tho  ulciihant.     It  does  certainly  etriko  one  aa 

lore  wonderful  to  find  mental  and  moral  emotions  associated 

rith  a  tiny  iasect^body  ai]d  a  homogangliate  system  c^norvea; 

it  We  utny  diacOTpr  ovon  in  swAi  a  combination  now  protrf^  of 

iiifinito  rewmrces  of  the  nnbonndcd  God,  to  whom  nothing 

great,  nothing  small.     "  If,*'   euya  Basil  of  Cto^aroa,  "  we 

of  a  tly,  or  a  giinl,  or  a  hoc,  oar  discoui-no  must  demon- 

ite  thft  power  of  Hifl  hand  who  created  it.     The  skill  of  the 

jeer  is  moHt  manifest  in  ^Ss  most  minute  works ;  and  He 

Kstvetchefl  out  the  lieavoiiH  and  excavated  the  neas,  is  the 

■  Being  who  haa  perforated  the  sting  of  the  bee  as  a  pMsage 

for  its  renom." 

The  class  of  animals  of  which  I  am  treating  in  this  Reries  of 
ipers  is  composed  of  indi\Hdaals  which  are  far  more  minute  than 
.-en  the  smallest  of  those  which  we  have  just  Ijcen  noticing.  Not 
inc>  of  them  is  large  enongh  to  bo  detected  by  the  nnassist^Ki 
au  sight ;  or.  if  there  is  an  excf!ption,  in  strict  literal  truth,  to 
.  a  statement^  it  only  amounts  to  ihim,  that  when  helrl  up  in  the 
lost  favourable  position  to  the  light,  the  skilled  and  disoipbned 
might  jui^t  disecni  a  speck  of  matter  which  micnwcopic 
ition  would  pn>ve  to  he  a  .SYc^t/Hifwcj-nw.     Can  it  be 
ilhin  the  rnnj^'  of  possibility  tliat  instincts  and  faculties  kin- 
iu  character  to  those  above  described  exist  in  an  Bl<im 
of  life,  aoveral  hundreds  of  which,  if  ninke<)  side  by  aide,  w<mld 
ipomfortably  pack  within   tlie  inch-mcastire  of  an  ivor}'  scale? 
tian  iriputa'l  or  moral  perceptions  and  aontimonls  find  their  seat 
Rurh  a  being  as  thii*  ?     Yes,  there  is  good  reason  to  conclude 
Jint  they  may.     Abbunl,  and  oven  Indici-oiis  as  the  asmimptiou 
ly  appoar   to  aomo  minds,  I  shall  presently  adduce   some 
irious  facts,  which  as  conclusirdy  toirtify  to  thought  and  feel- 
in  the  BOtd  (iZ-uyi),  anima)  of  a  Rotiler  uuappnx^able  to  the 
sense,  as  do  the  social  and  ooustructire  instiuota  in  that 

seftk  or  a  bearer. 
UB  now  consider  another  family  of  this  class  Rotipeka. 
Ve  may  distinguish  them  an  BijILPKR  ANlXALrrLKe,  and,  sclect- 
Hg  *  scientific  family  title  £rom  that  genua  m  ^WV  XJaa  >5«*- 
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minent  cfaKncter  ut  most  (uUy  developed,  call  thetn  tho  btevf] 
MndCxmAUM.  Liko  tho  Fluncr  Aoimaloales,  tbajr  im 
tnbdlu*  caseA,  -wliich  are  fbnr.ed  Ly  on  exudation  from  tke  i 
fiMo  of  their  bodies,  aod  which  are  niuulditd  into  ahapc  hj 
moTsakente  od  the  fooioBA  pivot,  lu  uuu  or  two  tiusbuic 
deed,  tlie  enveloping  cueseeuiA  wanting;  but,  as  wo  hnro : 
•Mune  of  the  Floectues,  ttiat  this  daJ'euoe  w  oooaaioottUjr  oi>i 
eent,  it  m^  be  Uiat  in  ibt- ^^e  it  m  su  nhght  ob  iO'faaTe  eecniwdt 
lection,  uifbr  bodies  are  nearly  c^Hndrical,  ubmptly  atLeniuiaJl 
va  m  long-  and  «Lender  tbotf  the  ba^  of  wtiiuh  in,  ai'ujr  euif] 
inAucy,  pcnnimantljr  Bttuhed  to  some  fixed  Buliatance,  aiudi  ■] 
llm  Bt«a  or  ImreB  of  vrater-plaQtA.  In  one  iuittMico,  howf 
tke  SbbL  of  mmny  individaak  are  attached  to  oaab  other, 
tfus  a  radkttng  sphere  of  jmimak  is  oompoeed  whick  «innii  »t'\ 
liga.  lliis  I  shall  describe  more  particukrljr  presently- 
Tbae  far,  the  Cn>^-n  Whod  and  tltc  Floeoale«  mi^ 
been  mited  with  this  family ;  hot  ire  now  conte  to  impoitfl 
^jfammj  vharabj  it  is  distiii^^uBfaed  fironi  thwe  gtuictit.  W| 
kanr  sem  that  thenrbwe  a  diak  which  ruua  into  livep 
faeeet  witb  Jong  bnatiesj  only  ooeusiDnally  rifaimtilo.  On 
MR%  mljertt  hav9  diake  wluch  do  not  ruu  inco  pointJi, 
diruwii  ate  twofold  aad  ibarfold,  and  whose  man ' 
nufcraly  dotiwsl  with  short  cilia,  which  vibn»lc  iiiO'' 

■MMioB  jdariap  aqwDSBon),  with aiucceBiHoa of  cU> i-u^^i.  »uf* 
wkoae  •pamtaaoe  to  tho  eye  is  that  of  an  ondlfwa  mtotien 
*w<htd  almh. 

'Ehar  joosl  importaat  diitipcOTc  dmractto-,  hortover, 
■ok  oo  ofaiiiaBs  ae  the  one  joit  nit^tioDcd,  HiiuT  it  rpqaire.- 
U^  powera  of  the  instnunwnt  nod  pruutisod  skill  in  th? 
ftbeenu  to  maka  it  ti— lifaet,  is  tho  furni  of  that  o^uu  in  liu: 
audit  of  the  BTOcr  both*,  wbiak  iha^  bcon  fzonoraJty  called  » 
fP^ai^  bat  Tuek  1  have  riawwM  lur  coii«idertii;Lr  im  tho  tror 
MoMlb     Xo  liwcribti,  BO  as  1  '  hsoooei- 

lUs,  ■  dffiadt,   1.  .     foUowiog 

■I  I  hop*  to  give  Way  nadi^rs  loxov  idem  ot*  it.     Takii  s 
Mlh^  ^eiatcd  aMle  and  cut  ii  thrvjugh  fnjoi  tiiu  yciint  *•■  i'^- 
ba^loavimfffeba^ut  stalk,  ouacbedbt  one  half.     CI 
iMtfiiqiiiM^aheaiber),  and  again  »pU[  1 
*.— *  «t  eM<A%»  ao  as  not  to  eeporoL 
«Mi  >.ei  ^mMh  «ke  pieott  togatLir. 
«farl  aad  hgrlfatn  down  on  tbar  wmr.      i 

Now  take  aix  ptna,  and  bonding  liiem  kl 
)S8  each  division   of  tUo  eumi-n;'!''' ' 
h  hull]  apart,  from   oaob   other,   ' 
FweMinyr  Uio  paints  (^  th> 
k^Wjfvtber.     If  tfaoTnna  on. 

liX-wo^NaRtwa-undLtbi:  better.  XJiepiw 
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to  be  long  enmigfa  for  at  \e&it>  li&lf  thoir  length  to  project 
pyond  the  outside  of  the  upplc,  and  if  chair  keods  (or  iiru- 
tinp  ondfl)  coti]i1  bo  now  ciubinecd,  caclj  sot  of  throo,  iiy  a 
>ir-!tiiHpe<l  {n«ce  of  wax,  aboat  M  loroie  as  one  of  the  dh-itnons 
opplf,  without  distorbiug  am  arrangemGnt  ah*oruiy 
yon  would  Iulvo  a  very  fiiir  representation  of  the 
Cpf  the  mutitli  in  iUih  fautily. 
There  w,  however,  one  element  more, — ^the  mastao!,  Tou 
iDiAgino  (for  I  cannot  RUgpest  any  device  for  Tealiy  repre- 
itin^  thitff-BD  Bjs  to  retain  tlio  f<jmt  ftrr  even  bu  inetiuit)  three 
lobules  of  tranH|mreirt.  wilwwinpi' — rwilly  it  in  Tiiuacular  ttwue — 
idinf^f  ilie  wliole  appuratoft,  one  on  carli  side,  oontainiiig 
ipple,  jiinK,  and  wax  of  tlmt  side,  and'  tht>  tkirii  Hurroimdiug 
Alt'  points; — the  fflobiile«  nntted  and  flowing  into  one  at  their 
niiitiial  contact,  but  pre'cn'ing  the  three-lolted  character  of 
ihar  ontline.  itemomber  that,  this  eovelope  being  composed 
of  living  mnscle,  the  contained  parts  have  the  power  of  motion, 
viiliimt  deetroying  its  coutinnitVj  though  slightly  changing  itn 
'  I  no. 

^  -iw,  to  nndcrstand  the  action  of  this  cnriong  moath  and  jaws, 
let  uf  further  MupjHise  the  whole  apparatus  carefidly  transferred 
t'l  die  interior  of  a  confeetionoi-'s  ahow-glase,  the  cyhndrioal 
•.■•i\i\  of  which  will  well  enough  represent  one  of  onr  little 
ill  ■nils,  the  Builder  Aiiiinaleulos.  Coneidcr  the  threo-lobed 
in.i-is  snapended  in  the  cylindnr  noor  the  top,  almost  in  the 
■Ire  of  the  diameter,  the  cut  faces  of  tin*  fipple  upwards  and 
) '  i.'.ont«I.  Tlio  top  of  the  gluRS  e^-linder  is  coccred  with  a  flat 
l>i.  -(•  of  parchment,  which  expands  far  beyond  its  diameter  on 
iill  -odes,  and  whose  edge  is  more  or  less  out  into  roonded  lobes. 
In  the  middle  of  Uuk  sheet  chore  in  a  hole  ur  tube  which  toada 
i"  ;he  appamtns  ;  or  prrliapB  it  mny  be  niodro  correct  to  con- 

parchmeni.  as  fcirmiug  n  wide  and  shallow  ftinnel,  witli 
nn  ithnipfc  tube,  which  opens  into  the  muscie-matw,  just  over  the 
piiiiit  of  union  of"  the  j«ws,  /.r;.,  the  stem  of  the  apple;  while 
iWini  the  nnder  side  of  the  muscle-lobe  that  embraces  the  points 
andiher  tube  temls  downward  to  the  stomach. 

(>f  rtiiirse  all  this  isbnt  a  mde  and  honieh,- comparison ;  but 

■'  'bnbly  mnko  the  whelc  process  of  the  reception  of  foud 

tTeatnrrs,  with  the  uses  of  the  varions  surrounding 

'IT',' 11118,  ftir  ci«iror  than  any  amount  of  mere  technical  description, 

rwifvor  Bceurato,  could  do. 
IThe  action,  then,  is  as  follows: — The  edge  of  the  expanded 
rit  by  tlio  |>archmeut  tunnel,  is,  as  I  have 
■■mil  vibratiiif;  cilia,  which  produce  stnjug 
curretiiA  in  thL*  surronudiug  Wntor.  As  the  cihnry  l>eatingB  nru 
all  in  one  direction,  the  impulse  given  to  the  water  is  cirootar  (we 
may  consider  it  such  at  least),  and  thus  a  wbTrl-pooliftfotTOaAA^!* 
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rentre  of  which  is  ihc  lowest  part  of  the  foniK^.     liv  rliis 
trivaiice,  then,  there  irt  a  cotutant  rush  of  water  down 

carrying  with  it  wliatevur  of  floating  nioma  it  muj,   

iiDRpensinn.  Thciw  are  poured  down  npon  the  lowpr  jaws  {raini) 
Iho  point  where  thvy  are  liinged  together,  a«  re[ 
tlie  sicni  of  tho  wini-npplo,  n  aort  uf  vaire  io  the  tal*  si 
ont  whatever  would  he  Knrtfiil  or  unfit  for  food.     Ther  art' 
spread  along  and  between  the  jaws — theapple-qUBrttrs, — wl 
are  vigorously  opened    and    closed  alternately,  with  a 
roIKng  movement.    Thos  the  points  of  the  tipper  jaws  (i 
ropresentod  by  the  two  sots  of  pins,  worlang-  towi 
other,  brtdso  and  pierce  the  infumnn,  or  the  atoms  of 
mutter,  poured  along  the  faces,  and  gmduallv  grind  Oifon 
while  the  rosiilt  passes  off  by  the  lower  tube  {a-jntphayi»)  iatt 
the  stomach  for  digestion. 

I  have  dweh  the  longer  on  thie  matter  becauM  (he  tanm 
Blnatration  serves  to  exphiiu  the  proeces  and  organs  of  till 
reception  of  food,  not  only  in  this  family,  but  in  almost  all  tk^ 
RoTiFEEA.  The  subject  is  full  of  difficulty  and  obsoxi" 
Iw^nners,  and  it  was  not  till  after  years  of  lahorimis  stut 
I  myself  snccecdod  in  elucidating  tho  details ;  but  onrc 
a  large  part  of  the  structure  and  economy  of  these  liU 
turftR  is  intelligible.  After  the  action  of  the  ciliary  **  whi 
which  is  sure  to  be  the  first  thing  that  arrests  the  attentic 
wonder  of  the  beholder,  and  which  in  in  no  £ipecte3  seen  to  ibkv 
adrantag«>  than  in  thow  of  the  prwent  family, — the  inovcniMrts 
of  the  mouth  (or  gizzanl  of  the  older  i^-riters)  attract  notice,  oajj 
wr  wirfi  to  know  the  meaning  of  them  j  tho  form  and  cha 
of  the  very  complex  organs  inclosed  in  this  curi'fv  i"''-, 
ro&ntaion  with  the  surrounding  parts,  and  the  ' 
ahnosl  tnocsaant  Wgorous  workiug.  I  may  tiiia  ucci 
bnvaftor,  to  ahow  by  what  steps  1  have  arrived  at  tho 
sion  that  this  opp.ircntly  internal  organ,  tho  so-called  yi 
»  a  rvnl  proper  mouth,  and  il.<*  indubitable  analogy 
parts  of  tito  mouth  in  IssEcra.  In  the  fonns  we  are  now 
ring  it  is  so  much  disguised  and  modified  that  i 
hope  io  make  myself  understood ;  but  we  shall  i 
t  itid-by  in  which  all  tlie  pai-ts  de^cnbtnl 

r>  ifd,  but  so    altered  in  shnj))?,  and 

piviition,  that  wo  shall  boo  at  once  that  they  form  two  poirtl 
ivid  jn**!-,  very  clo«cly  resembling  those  of  a  bitiug  iuBtx^.     ffl 
the  pn^Hont  1  rootent  myself  with  hoping  that  by  die  wd  ^\ 
ap|4c,  pins,  and  wax.  the  reader  will  have  no  difH    .'  'Vv- 

i(i^«A  lol««rabW  nvid  idea  of  the  organs  aa  tlioy  ;i.  ■  tl* 

r .  I'Lirm't  notion  of  what  are  their  functKm&,  and 

I:.  ■-,.v;tL 
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Thi3  family  botbro  us*  contprisos  ouimaJa  wliicli  aro  placed  by 

'  nera,  naTaodVit/'jura,  (Eeigtes.Conochihit, 

'  "hirio,     Tuhicoh\r!a,    Llmnias,    MclUvrtiij 

md  Cep/utio/tipiion.     Ktuih  of  these  genera,  liowuvcr,  contains 

n  Hinglb  lipeciea ;  uud  I  urn  much  iucUned  U>  redacu  the 

rholo  niuo  to  two.     Tims,  Ptyjura,  (Keletfs,  Ttthicolarui,  him' 

\Itu,  Jiletit;:f1fi,  nnd  C'fjhalo.njjfi'in  soem  to  mo  to  bo  only  bo 

Tiy  cpocies  of  one  geuua  ;   vfhilv  Jtt'ij'iIvtrofJia,  Lacinutariit, 

and  i'on'Khilun  wubUiuiv  tiuuilior. 

To  tbo  former  of  tht-so  I  propoAe  to  appropriatfl  the  name 
(cliojH'i,  to  tbe  latter  that  of  Mcmtotroch<(.     They  may  bo 
lisiuiguished  by  tbe  circumstance  that  in  the  funncr  the  indt- 
Ja  ar*)  always  solitary ;  in  the  latter  they  are  (in  udult  age) 

ited  by  mutual  adlie.siun  iiito  somewhat  .spherical  masseii 

loonpoAed  of  many  atiimuls  radiating  in  every  direction  from  a 
Kxtmm><n  central  point  of  adhesion.     These  comjiound  spheres 
either  (ree  or  fixed. 
Tho  genua  MdictTta,  as  so  enlarged,  or  the  Tube-dwellern 

T'  roper,  Imvo  the  front  op  npper  part  of  the  body  capable  of 
ciug  turned   in   upuu   it«elr,   auu   cuncented   with  pun>e-lihu 
folds,  and  of  being    expanded  at  the  pleasure  of  the  animal 
'  ito  a  dislcj  which  in  usually  much  wider  than  the  diameter 
'  the  body.     This  is  oithor  fiat  or  in  tho  form  of  a  very  shallow 
fozuii'l.     Its  outline  mar  form  either  a  simple  circle,  as  in  M. 
/tyijura  and  M.  {(Ecinteit}  eryiihUina;  two  circles  united  at  ono 
lint,  a.s  in  M.  {Livmiiiji)  m-iifophtjU! ;   or  four  sinuous  lobes, 
Rtiore  ur  lc*s  develoi»eil,  as  in  M.  cti^thalohlvhrn,  M.  {Tjihicoln- 
yi-iti)  ii<ijiigf  and  .V.  nHtjinif.     In  cacli  case  there  is^  according  to 
^IVtJtwsor  Huxley,   a  double  edge   to  tho  disk;  of  which  tho 
iliordtiiale  ooe  Is  placed  on  the  under  side,  and  a  IJttlu  wltliiu 
the  line   of  the  principal.     Tlie  former  in   fVingud  with  very 
ininute  ciha ;  the  latter  with  long  and  strong  ones,  whose  ribm- 
Itile  waves   furm   well-marlved   opat^ue   sputu  which  ever  run 
loag  the  margin.     In  etwh  example,  evim  where  tho  circle  of 
eSiA  IS  simple  and  appcam  in  some  aspects  to  bo  complete,  it 

A*  1  [impii'*'  !■>  ftiilxliYirk'  thr  i.'lft*t  Rdtifkiia  1h  b  nHuli"  (lifl''i<rir^  ttoni 
fnny  U  jrL  jMibliiliol,  I  iidil  licio  lli«  tcchiiicnl  chiinictrn  of  thin  fiitui]^. 

Mi^iftrt'iihr. — Amiokl  frtw  ill  iuliim'y,  iitUi<.'lM.-i|  in  xtlutt  tufv  ritlirr  to  finimi 

fiwrign  Kt^<-<1  body  or  to  olhirrt  of  tU  own  kind  ;  inliabiUng  [in  iiioftt  cnnni  a 

■ttncnm    tube  whtcli  u  pxonted  from  the  tkin.    Front  vxjwnded  into  a 

lircMd  rfUk,  nercr  llTe-point«d,  Init  with  a  tendpncy  w  form  two  or  Pour 

wo<k>d  IdUtu,  fiimiAhrd  with  ordinary  vilimcUe  nuir^iiul  dliA  In  unliitcr- 

ipUd  kKTick.    J3W9  iucloa«^  tn  &  tJifi<i^lo))c<l  uaatax,  tath  luaUein  luldi'Ril 

|]u>  Duiun  iif  tliv  inrii*.  and  t»{;iHlH'r  formiog  «  (jiUMlraDti^obular  luaw. 

Iriual,  iil>ni]pl.ly  iiUpniwtvd  Iv  a  long,  tmnxvmel^  wrinkW 
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is  rottUy  brokeu  at.  tiie  kinder  put,  wJien:  tiiu  ciirvc*d  linet 
RhMrt  npon  themsclvca. 

Ifc  u  a  veiy  choraiing  Bi^t,  e^wcioUy  to  a  tjrv  in  mii 
whosD  attenfckm  is  nvijtcd  and  he  wonder  exriteil  In*  the 
tado,  to  behold  ono  of  tliese  aninmU  in  fait  play  onucr  a 
iustramont.  Probably,  wbeu  bo  first  stt«  duvra  to  tun  obi 
tioTi,  he  fliscems  nothing  but  an  opaque  or  Rc!mi>«pnqae 
staudinp-  ap  liko  a  Call  ciiimnfT.  ft  littlo  «*itlwiiiiif  upinird; 
the  tiniitl  little  tenant,  alar:  Ire  aWkii  :ablr 

ducL'd  by  tho  obaamr'a  mu  in  sittin  m   aDi!  pi>i 

paring,  is  sbninken  down  out  ol'  :jight  into  his  ^nug  cuilic' 
a  few  moiaonts,  hoirrcTer,  Bametliiiig  puupa  fKitn  thu  U>pi  par- 
hnpB  it  is  A  simpio  ronndad  mass  of  cnrstal  tlosh.  as  in  (vrah. 
phiflli;  or tbolong-iuittinual  tubtiorc';'/' 
jerks,  and  vigoronsly  thrown  to  and  fru  : 
htima  of  Wft<?<-niJ  slowly  protnuiinjf. 

Sup})0S<}  it  i^  the  lact-niuncd  H|x:cies,  tho  moet  atbvotivv 
all,  jxirhafiB  I  raay  sa}*  tfao  must  intiirostiTi^  of  the  enliru  clue 
of  RorrrEKA.     Aa  the  roundod  mass  nf  traiidlarenc  Aeah 
protrndes,  crowned  Inr  its  two  horns  hku  bha  sjiiiuni  of  a 
two  otJier  orgaiiR  Hudiltmly     '  '  from  anotbi 

port  of  tho  convexity,  two  1  !iJing 

tally,  one  on  eauh  side,  which  are  tiie  tfclurs  ur  antt'one, 
a  qnivernng^  in  disceroed  in  the  interior;  and  in  a  tnoni 
extremity  opens  and  unfolds  into  four  wide  ronnded  tlut  lotef, 
like  tiie  petals  of  a  transparent   (lower.     Thp   plant!  of  Uob 
fifiwer-like  disk  is  not  horizontfll,  but   mopr»  op   Ii*m  Qhlii]M, 
sometimes  approaohing  to  perpendicular,  ^-f  "loh 

which  are  the  ni^hesi  are  conaiaerBbly  lar^"  '  >  duit 

am  lowest ;  the  K>rmra'  bdn^cf  the  fore,  the  latter  tite  hind  p<u>VH 
(See  PUt*  XXVI.,  figs,  a,  fc.)  ^ 

No  aoonor  is  this  lovely  ^iwer  in  full  hbeeum  than  yon  wr-   1 
aekrc  tho  rariouH  furniture  of  its  margin.     Yon  mrniot  bflp    J 
peroeiving'  it ;   your  cyo  is  instantly  dnwu  from  every  uiber 
part    to  gaze   upon  this   wonderful   inglii.     There   is   sem  > 
set  of  black  beads  on  the  very  edge,  eftoh  divided  by  a  narrow 
interspace   from   its   fellowsj   which    are   on|ri^;^>  withont  »    , 
moment's  interruption,  and  with  tho  most  pertbet  rocr'"-"  ■" 
chasing  each  other  all  round  the  morj^i.     Koutid  :; 
thw"  go,  int^the  sinuosiliea,  over  tlir 
mqostic  Hwifhiess  which  is  quite  ciii 
suppose  the  crown-wheel  of  a  watch  to  lrt>  ui»«io  «t'  gi 
the  toeth  to  be  painted  black,  you  would  bavo  in  i'-^  '■•<iv 
an  appoaianoe  somewhat  like  that  of  one  of  tho  " 
the  genus,  audi  as  that  of  crystnlV'  '    ' 

cose  IB  complicated  by  the  wheel  In 
circokr.     Agtun,>ioweTcc«'^oiix«ec\Wt.  lUo  di^k  iisuU'  doa»aot 
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ito,  but  the  block  tocth  only,  and  tfaoeo  change  Uusir  form 
icerUin  part«  of  their  revolatioUj  becoming  ooaiiiwd,  and  then 

bursLlng'  into  distutctneas. 
It  IB  almost  imjio^iblo  to  -bolicTo  that  voa  do  not  boo  an 
Stttal  rotatory  mavoment  of  tho  parts,  that  tho  black  spota  are 
real  solid  orgnns^  they  arc  so  palpable,  so  well-do&aod.  Yet 
M  manifost  on  a  moment's  rotloction,  that  such  a.  motion, 
coDtinned  without  intermission  for  hundreds  of  revolutions, 
would  be  perfocily  incompatible  with  tho  necessoiy  conditions 
jOf  an  animal  body.  Iii  reality  yon  do  not  soa  parts  at  all ;  the 
.  roots  aro  only  ivavus  in  the  cilia :  an  uptioil  illusion  pro- 
I  by  the  ciliji  being  brouglit  monu!utji.riiy  di«<!r  together 
certain  regular  points,  earning  opacity,  and  altemadng  ivith 
indent  ueparatioas,  causing  tiBn^jarency.  Theac  wavas 
B  oeoaeleuly  round,  but  the  cilia  tbemselren  do  not  change 
imr  place:  they  merdy  bend  and  straighten  theniselrea  m 
kythmio  alternation. 

After  we  have  somewhat  satiated  onr  sense  of  sight  with  thia 
itiitd  spectacle,  we  hare  Icisnre  to  look  at  the  tubnlor  case 
in  which  the  animal  dw»Us.  It  is  not,  like  that  of  the  Crown- 
wheel and  tho  Floscnies,  and,  indeed,  like  those  of  most  of  the 
species  of  this  family,  transparent*  and  simply  gelatinons,  bat 
lite  opnqtm;  so  that,  with  the  exception  of  those  npper  parts 
are  protruded  from  its  pToteetnon,  the  body  is  altogether 
.  We  can  discern  that  its  sur&ce  is  composed  of  ronnd 
-like  objects  set  in  a  regular  symmetiy  in  a  kind  of  mosaic 
fcttem,  and  that  these  globnles  are  of  a  dark-reddish  or  yeU 
i-brown  hue.  In  troth,  the  foundation  of  this  Mrlicerta'a 
_  is  a  tubular  layer  of  gelatiuons  tniiciie,  thrown  off  from  the 
sorfiice  of  its  body,  tenaoions  and  tranRparent,  as  in  other  kin- 
dred casea,  as  may  bo  distinctly  seen  in  tho  creamro's  infancy, 
when  it  begins  to  construct  its  house;  bot  there  a  supomdded 
this  an  outer  layer  of  stiff  globnloa,  whifh  are  imbedded  indi- 
lually  in  tho  gelatinous  substance,  imparting  to  it  timiness 
id  opacity.  Tho  prcparabon  and  deposition  of  these  bnild- 
Ig-stones  form  one  of  the  most  interesting  chapters  in  the 
jry  of  tho  class. 
In  carcfiilly  watching  yonr  specimen,  it  may  be  that  yon  will 
fortunate  enough  to  detect  Iuul  in  the  veiy  act  of  building 
houfic, — a  pi-oceas  which  is  not  performed  all  at  once,  bat  step 
step,  at  long  intervals,  a  little  at  a  tame,  as  the  ownei^s 
th  rci]uiix>s  coiimiensuratc  elbow-room.  Now,  as  he  is  the 
Age  of  Ihift  RPw^sicy  for  labour,  we  cannot  force  him  to  woric 
he  has  not  a  mind  to  it ;  and  so  you  may  watch  a  nnmber 
iudividaals,  and  tnntoliiiingly  fail  in  ever  seeing  the  process. 
It  it  may  bo  that  yon  n'ill  be  more  fortunate,  as  I  have  booa 
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rupcateiily.    Lest-,  bowcverj  yciu  be  imsaocoftsful,  I  most  di!flcaU> 
to  you  trhat  takes  |Jacc. 

If  you  get  a  sight  of  tlie  aoinml,  wtule  fully  exp&ndeJ 
rotiitingj  sUitnrmr  {an  shown  in  fig.  h),  you  will  Nct-     ' 
front  outline  of  tho  head  descends  from  tiie  sinus  Ix-: 
great  upper  petals,  and  follows  an  irreguliir  cm-ve  to  a 
prujeutiuu  which  i  have  fainilta.rly  calluu  the  chin.     Bcic 
tiierc  is  a  considerable  recess,  at  tlio  bottom  of  which  vro 

com  a  tiny  cup-liko  cavi^-,  inidwav-  between  tin-  ' 

in«Q.     I  have  indicated  it  (in  6g.  h)  as  seoii  tlir 
transparency  of  the  flesh,  which  projects  a  bttle  on  tatUi  »itii< 
of  it. 

Carefully  Tnarlcing  now  the  conrso  of  the  great  ciliaty  wnvc 
on  the  margin  of  the  petals,  you  will  observe  a  certain  duvia. 
tion  from  its  circular  course.     But  this  will   be  mudt>  mutii 
clearer  by  an  ingenious  device,  which  will  aflbnl  you 
on  several  accounts.     Bub  a  cake  of  water-colour  cat:. 
pnlotte,  and  with  a  sable  pencil  take  up  a  miuuto  puruuu,  ami 
diffuse  it  in  the  water  of  your  animalcule  cell,  whic-h  contaiat 
your  Melicerta.    Put  on  the  glass  cover,  and  ob.<ien'e  again.  As 
eMwn  as  the  little  animal  recommences  its  ciltar^'  gj'mtionK,  thr 
dark-red  atoms  of  pigment  a.ro  pnt  in  motion,  and  you  .see  :it  i  U' 
that  yon  have  obtained  a  very  iinpoiiant  aid  in  'T 
the  cuiTcnts.     If  you  have  not  diffusod  too  mu. 
animal  will  continue  its  rotations  witliout  Inconvenience,  nnd  tin- 
trunspoi-ency  of  tlio  water  will  not  be  materially  affected.     'Ih-' 
result  is  immediate  and  striking.     Particles  of  red  pigmuitl  ui- 
drawn  from  all  quai-tera  toward  the  dwk,  on  approachmg  whi--ii 
they   arrange   ihomaelves   iu  a   wide  band,   which   is   hiul'.-'l 
nlotig  in   directions    parallel  to  the  siuuutions  of  the  margin, 
keepmg  a  nniform  distance  just  ontsido  the  ever-i-bftsinif  hhu-k 
wave-specks.     This  band  of  red  dots  circles  ccaselesiily  njun'l 
and    round,    but    at  tho   great    frontal    sinus    a    portion   ^i" 
tJiem  is  ever  drawn  off"  from  the  general  coiu^e,  and  dtr,  n 
along  the  irregular  front  Hue,  which  you  see  in  the  side  ^  - 
(fig.  6),  townm  the  projecting  chin.     The  clond  of  dots  mj.nil 
rniis  on  round  the  tip  of  this  organ,  rushes  under  it,  still  r«'!* 
lowing  the  outhue,  tilt  it  terminates  in  the  tiny  cup  bcit'^iCli. 
which  I  hare  already  mentioned.     In  oixlor  now  to  pnrsn 
obsen-ation  with  advantairu,  wo  must  get  a  sight  of  uie  uii'ii; .; 
in  front,  so  as  to  have  a  direct  view  of  the  httle  cup.  I'bts  woul'I 
be  by  no  means  a  chance  scarcely  to  bo  hoped  for,  for  a!.'. 
the  3f»'/n-rr/([  is  engaged  in  building  slie  very  frequently  ti 
liarsolf  from  side  to  side,  so  as  to  bnng  different  aspects  uf  Iut 
person  before  the  eye.     Ilaving  obtained  such  an  aspect,  yon „, 
see  that  the  interior  of  the  little  cup  is  beset  with  yary  minatH| 
cilia,  which  maintain  a  rapid  rotation.      TTie  frontal  ciUTi*at, 
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>en,  drnwing  uft'  IliroiiKh  the  pvat  sinnK  n  poiiion  vT  Iho 
irfling"  floiid  of  pigment,  nppo«it.s  it  atom  aft^-r  atom  in  tholittle 
ip-sbaped  rect'ptflclc  until  it  is  Inll.  Meanwhile  the  acciimu- 
flUae  cuntentti  havo  been,  and  ore  still,  whirled  round  futd  roiiud 
rithm  the  cup  by  the  action  of  the  interior  cilia,  -which  procots, 
probably  aided  by  the  secretion  mid  admixture  of  some  animal 
glue,  graduHMv  consolidates  theui  into  a  tiny  elohidar  puUetj  whom) 
winpc  ^■i  moulded  by  that  of  the  rnp.  Suddenly  now  wo  «co  tho 
limid  bend  itself  forward  till  tho  cup  is  brought  into  contact 
the  npper  edge  of  tho  case;  it  remains  so  bent  for  an 
it,  and  then  as  quickly  resumes  its  upright  posture.  Tlie 
J,  howcvtv,  is  notE  empty ;  for  the  consolidated  pellet,  a  littlo 
sbole  eocactly  agreeing  in  shape  and  size  with  tnoae  of  whidi 
caae  is  made  up,  but  differing  from  them  in  being  of  a  de«n- 
hue,  hag  hfcn  hjl  on  ilf  cihje  of  the  eusfj  where  it  tinuly 
lores.  The  process  under  those  circumstances  occupies  from 
to  and  a  half  to  three  and  a  half  rainut«s ;  at  the  cud  of  which 
il  another  pellet  is  completed  and  instantly  deposited.  So 
lie  work  goes  on  ;  the  animal  occasionally  shifting  partly  rtmud, 
idopositiDg  two  or  three  at  one  spot,  tht-u  a  few  at  imothcr  |>art 
t  tho  edge,  not  proceeding  regularly  along  the  huri/ontal 
lorae,  so  that  the  unfinished  edge  of  a  case  is  always  imevon  ; 
'  le  yot,  on  the  whole,  the  edilice  heightena  with  pretty  fair 
ali^.  Tho  profiiaion  of  aohd  matter  m  BUspooBion,  availablo 
the  animal's  purpose,  causes  the  process  of  manufacturing 
brickK  to  bo  much  more  rapid  than  it  would  be  under 
iinary  circumstances.  Tlie  material  commonly  collected  ap- 
irs  lo  bo  the  organic  matters  which  foim  the  residua  of 
fstiou,  with  which  their  colour  well  agrees  j  and  these  ara 
ibtlcsa  obtainable  only  at  intci'rala  and  in  small  quantities. 
Thus  we  have  here  an  animal  of  invisible  minuteness  which 
plays  more  than  niorcly  constructivo  powers.  It  bad  been 
?ly  a  most  iuterestiiif^  phenomenon  if  the  tiny  ci^-ature  had 
icd  its  case,  liko  the  caddif-worm  of  our  brooks,  out  of 
]y-madc  materials  which  it  picked  up  oud  appropriated, 
id  no  mure.  But,  in  addition  to  this,  there  is  the  instinct  of 
shioiiing  the  crude  materials  into  solidity  and  sluipe, — a 
110  rantiufhcturiiig  ]iroct'iis.  Hero  is  not  only  u  clever  archi- 
:t  and  bricklnver  who  builds  his  symmetrical  house,  brick 
brick  in  rL'guliir  courses,  ctmenting  each  with  a  mortar 
lich,  like  the  Abcrthuw  Ume,  seta  ond  hardens  underwater; 
an  artisan  who  collects  varions  aorta  of  crude  subHtaiu-es, 
id,  with  the  aid  of  certain  machinery  pecuhar  to  himself, 
jhilatoa,  compresses,  and  moulds  them  into  bricka  of 
^^gular  form  and  perfectly  unitorm  dimensions,  before  he  makes 
aso  ot  them. 

I  will  take  the  liberty  of  ropoating  here  soroo  rcfledious, 

so.  IV.  ^  V 
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whirh  1  bavo  nuulo  in  another  pkoe,  cm  tha  pi^chical  pbeno- 
mens  legitunateljr  inferrible  from  this  minute  aziimal'e  pro. 
oeediogs: — 

"  It  is  imposi«iblo  to  witness  the  oonstnictire  opemfitoni  cf 
the  Metiireiia  without  boing  conirinood  that  it  posiessos  mmtil 
facnlties, — at  least  if  wl>  allow  these  to  anjantmaUbeloviBaa.  1^ 
when  rlie  chimpaniee  wenves  together  the  branohps  of  a  tr«e  M 
make  bim^If  a  bed ;  when  the  ben\a>r,  in  concert  with  bi 
fellowSf  goaws  down  the  birch  saplinj^s,  and  colleoia  clay  u 
form  a  dam ;  when  Che  martin  brtn^  tvgetiior  pdleU  of  mi 
and  arronj^tta  ibom  under  our  raves  mto  a  hoUow^  raoaptflale  far 
her  egga  ond  yonng,  — we  do  not  hositntc  to  rccoj^ine  uMiii— 
call  it  iu£tiuot  or  reason,  or  a  combioatioa  of  bot  b,— how  oan  W 
fail  TO  si?o  that  in  tho  operations  of  the  invisiblo  animalcnlo  tbera 
aro  tho  workings  of  on  immaterial  principle  ?  There  moM  he  • 
power  to  judge  of  the  oondition  of  its  caw,  of  the  hnght  M 
which  ic  must  be  rjirried,  of  the  time  when  this  most  bo  doM; 
a  will  to  conuncmco  and  to  go  on,  a  will  to  loave  off  {far  ths 
cdliary  oorreut  is  uiitirely  under  control) ;  a  conscioooneae  oT  ihs 
readinesa  of  tht*  ]>ellt<t,  an  accurate  ei^timntfl  of  the  uptA  wboe 
it  nenU  to  he  deposited  (mav  T  not  »y  abo  a  merooiy  wlwR 
the  prenous  ones  had  been  laid,  since  tho  d^ioeilaoD  doM 
not  go  on  in  rfytiUiv  RiiocreKsion,  but  lieit^  and  tJiere,  yetmaatn 
ketip  the  edge  tolerably  miifonn  in  height?),  and  a  will  tn 
dptermini!  that  there  it  Hhall  bi<  put.  But,  Huroly.  Lbeae  m« 
mental  pownr:*.  Vet  mtnd  animating  an  atom  no  small  titot 
Toureyes  strained  to  the  utmost  can  only  jiirt  discern  the  tptcie 
in  the  mostfavoumbleuinniMistiinceB,  aawhtm  you  hold  the  glas 
which  contains  it  between  your  eye  and  the  light,  so  thattJM 
ray  shall  illumine  the  tiny  form  while  the  bsi^kgrorind  ia  Sask 
behind  ill" 

This  prettly  little  builder  ia  very  omnmmi  on  most  of  aur 
pond-weed«,flnd  when  it  does  ocoor,  a  good  many  are  _ 
found  in  cliKto  proximity.*  I  haTe  had  them  swarming 
n  degree  that  sirty  or  seventy  were  crowded  on  a  mngle 
leaf.  An  adult  will  measure  1  -20th  of  an  inch  in  height,  of  wliirh 
the  case  may  bo  ]-24tb  of  an  inch.  8urh  a  case  contains  abmit 
thirty  or  thirty-five  horizontal  rows  or  courflos  of  pellets.  Each 
pellet  is  surrounded  by  Kix  otheni;  they  aro  sot  in  unintr^- 
rnpted  perpcndicuUr  lines  ;  but  those  of  une  horizontal  tdv 
made  to  alternate  with  those  above  and  betow  it,  just  a»  L.xi. 
are  ordinarily  set  in  a  wall.     Each  nnturally-maue  pellet,  eia- 


*  Dr.  Mantell  i"  Th<ntght«  nn  Atiinwlcakv,"  pi.  iv.)  Iw*  t^AUfrc]  an  afbtl 
Jtf.  ftmlofih^ili.  wi)i  aovpti  yotirijr,  Wch  OfiUl  R  ■wrll-foniwJ  ««',  wO«ria(  <" 
vBiioiu  points  of  tbc  parental  (»«p.  1  fafire  never  wvt  vith  task  an  fxm^ 
lu  this,  Imi  hsTQ  ««*n  (n»  ca»  WAM^bA  ^  ma  ^Am  «». 
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muuid  amumtely,  U  of  &  yoQowisli  or  olive  oolour,  composecl 
of  granuiee.     Old  ceeea  have  their  Boriaco  studdod  Trith  mi- 
nute pturaaites,  botli  pUnU  and  animaU,  an  Con/trvut,  Jjiaiumu- 
eoK,  Poilophrya;  ouu  other  exttaneou^  matters,   oven  to  the 
•mnmit.    By  pickinf^  the  case  to  pieces  with  tho  points  of  needle* 
nndt-ra  luw-ptiwered  di&aocling  mtCTOMOpe,  I  have  beta  enabled 
4ily  t(lt^^trm;b  thii  animal;  it  ih  ofU^n  iiurl  liy  tho  tirouesflf 
"    gPnt:niJI_v  it  ia   Riiflii;i«^ntly   whole  to  displuy  tho  intWDal 
lization,  which,  owing  to  the  opacity  of  tliu  caae,  caouot 
ise  bo  discerned.    It  exhibits  no  peculiahtyj  howererj 
for  uotioe  here. 
ID  Bfrg*  ^"^  '^'^  vithin  the  caaOj  as  I  have  described  and 
fijnirod  in  the  Fldsculea  {i^itUgupray  p.  166,  Plnlo  IX.) ;  nor  do 
■key  importantly    diJier  Itoth  tlioao   of  that  genus,   uxcept  in 
■heir  eliapo,   I'xhibiting  a  longer  ellipse.     This  leugthent-d  form 
■|>pcars  to  be  characteristic  of  MelicerUi  [at  least  1  have  found 
^fc  in  all  the  speoiee  whoae  eggs  I  have  examined),  and  to  l)e 
pecolioi'  to  it. 

On  certain  oocaaionfl  1  have,  however,  found  eggs  of  a  very 

dttiTeront  figore  and  appearance,  Tvhich  1  hai'o  reason  to  believe 

would  Iiavu  prodaced  raaUi  animals,  probably  of  pccnliar  form. 

'^bn  theM  egga,  and  on  tho  development  of  tho  young,  1  hare 

■pmmuni Gated  Kome  observHtions  to  the  MioroMropical  Society, 

^hich  may  be  of  sufficient  interest  to  be  repeated  hero. 

Opening  one  or  two  cases  of  iltflicerfa  rintfeng,  I  freed  one 
and  another  very  curious  ogg-like  bodiet;,  not  synuDetricol  m 
shape,  being  much  more  gibbons  on  one  side  than  the  opposite, 
uuimoasunngl-ldOthby  l-260thofaninch.  Each  wmk  eucirclecl 
five  or  six  raised  ribs,  running  parallel  to  each  other  longi- 
idinally,  somewhat  like  tlie  Hbs  (tvinW«)  that  adorn  tho  bean- 
ful  shoUs  known  as  wcntle-traps.  Viewed  perpendicularly  to 
riba,  tho  form  is  symmetrical — a  lung,  narrow  uval.  The 
rhole  surface  between  the  ribs  iippeared  punctured  or  gronn- 
.  and  tho  colour  was  a  dull  brownish  yellow.  Under  prw- 
niro  this  egg  was  mptnrod,  and  discharged  an  infinity  of  atoms 
of  an  excessive  minuteness,  but  every  one  of  which,  for  a  few 
seconds,  displayed  Hpontanaous  motion.  'Ilieir  whole  appear- 
ance, and  the  manner  in  which  they  presently  turned  to  motion- 
less disks,  were  exuctly  the  same  as  of  tho  sjiernidfmroa,  which 
the  male  oggs  of  otiun-  Rotivrra  contain,  except  that  these 
rere  more  mmuto  than  nsual. 
From  another  case  I  extracted  an  ^g  of  the  ordinary  form 
'  appearance.  It  was  rery  long  in  proportion  to  it*  width, 
_  lannng  1  -l-t&th  by  l-$90th  of  an  inch.  Ilic  contained  cnibnro 
was  well  advanced ;  two  red  eyes  were  plaiitiv  seen,  both  by 
reflected  and  by  transmitted  light;  the  moutti  (masfoui]  was 
transverse,  very  large  in  proportion,  and  tte  ^««%  '«wVa*\ 

2a     \*      it 
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vigorously ;  a  lictlo  opoquo  body,  white  uudcr  sunlight  wita  a_ 
tho  posterior  port.     This  embryo  diotl  without  bcinj.:  ' 

I  fuiiiid  a  young' one,  abotit  lialf-adidt  fir-o,  attacl  .  l  l^ 
baiio  of  its  tubu  to  the  side  of  the  tube  of  nu  mlult,  near  i 
summit  of  the  latter,  so  bb  to  projoct  obUquoly  npward. 
spixniueu,  wtiich  iva«  perfectly  fortuvd,  gave  ue  An  [>xc«lli 
upporiuiiity  for  observing  tliu  vimtrul  a^puct  aud  tbo  dontiiL    fC 
had  two  red  oyes,  oiio  placed  nt>ar  r.bo  base  of  each  lurgcir  jteul. 
1  Luve  Duvur  disccroeu  thu  vyn^  tu  adults.    It  was  very  ener* 
getic,  diligoutly  engaged  in  tnanufautariiig  tlio  pelleta  and 
iDg  ^em  on.    It  seenu  that  the  action  of  tbe  pdUit-amj 
roluutarV)  aud  uol  always  coexistent  with  the  pasaiiig  of^u 
ciliury  mimmt  o%-er  the  chin.     Tlie  imimal  frci}aGntly 
abortive  i-fforts  to  dcpf^it  >\  pollet,  and  .•u>metimes  Ixmds  tom^ 
bly  forward  to  thu  t>dg»  of  the  uasu   Liofuru    tht*  pollut  ia 
formed. 

This  specimen  lived  witb  me    fourteen  days  after  I 
coveired  it,  active  aud  apparently  healthy,  till  it  suddculy  dii 
During  the  whole  time  it  scnreely  increased  in  size,  nor  didi 
add  any  jwUuts  to  it*  ca.se,  exwpt  a  few  in  the  first  »lay  or  l» 
Tlie  eyes  nmiaiued  distinctiy  \n.sil>1t<  t'U  the  lm>t-.     It  would  i 
intereeting  to  know  rho  natural  period  of  life  in  tliesc 
ci-eaturea. 

On   another  oocssion^  looking  into  tho  anitnalculc-cafic, 
which   w'oro   scvuml   coses,   I   found  a  youug  oue  ^twimuiii 
rapidly  out  iu  it  triddy,  headlong  uiamior.     I  believe  it  wn*  ju 
hatcheil.     lis  fonn  wa^  aoujewhat  trHinpet-sbapcd,  or  like  ll 
of  a  St>!!ittor,  with  a  wreath  of  cilia  aroimd  the  bead,  iut«rrupt 
at  two  oppoiiite  poiutH.     The  conti'al  portion  uf  iho  hi>ad 
iul«  a  low  cone.     Aflor  whirling  about  for  a  few  miiuiteH, 
motion  became  retarded,  aud  it  bognu  to  adlioru  iuoiueQ{ 
aud  to  move  forwai-d  by  successive  jerks,  notuioru  than  il  _ 
length  at  once.     Tho  period  of  its  remaining  stationary 
ci'ensc<l,  eo  that  I  flovcral  times  euppoaed  it  bad  taken 
nent  positionj  when  some  shock  or  afniTU  would  eend  it  off 
a  httlo  diHtancc  again.     At  lengthy  about  an  hour  after  I 
eaw  it,  it  finally  settled,  adhering  by  the  foot  to  the  lower  gli 
bf  the  box.     After  a  few  rapid  gj'rutiuuH  u|M)n  the  fiMjl 
pivot,  it  became  verticftl.     The  fonn  of  tho  adult  Wiia  now  ■ 
riiKitly  assumed;  the  fuiu- petals  of  the  disk  wtTcwell 
though  the  Kiuuoi^ities  weifi  yet  shallow  :  tlu)  autcuone 
were  only  small  square  nipples,  but  noan  shot  out  into  the  ui 
form ;  the  ciliuuxl  chin  waji  distiuct,  an  was  also  the  wrj^ 
of  the  peilet-cup  immediately  lioiicath  it.     A  jiellot  was 
formed,  and  instantly  deposited  at  the  foot — -rhe  first 
its  house;  the  Komo  operation  wu«  repeuk-d  with  one 
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dastry,  tuo  that  in  a  fow  tninutcs  a  row  of  polleU  was  men, 
rming^  a  portioD  of  a  circle  around  its  foot-base.  When  two 
three  rows  were  formed,  I  took  occasion  to  nioasoro  thi>  tJmo 
their  construction :  one  pellet  was  do])Ositecl  every  iniiitit« 
great  regularity.  I  luixtxl  a  littlo  carmine  with  thu  vi-ater: 
le  result  waa  bcautifnl  j  for  the  dark  torrent  that  ponred  off 
front,  and  the  appeamnce  of  a  rich  crinisou  pellet  in  the  cup, 
instantaneous.  Yet  the  imbibition  f^eeined  detettiritiufl ; 
the  animal  would  withdraw  itself  suddenly,  after  a  revolution 
two,  and  prvsoutly  rvlirud  Hullenly,  having'  laid  fire  or  six 
line  jiellct-s,  whose  doi'p  tints  mjid«  them  conspiouoas  on 
o  pellucid  yeUciwiab  ones,  Rome  tliree  houm  afler,  I  saw  that 
0  mure  liud  been  laid.  Bui  iu  the  course  of  the  night  the 
W1M  considerably  increased  witli  ninnine ;  the  part  «o  made 
ji  much  lesa  regularly  fonnod  of  pcJIeta  than  that  composed 
of  the  natural  material;  for  the  rtxl  portion  was  all  confiisud 
itnd  blr-ndiMi,  a^  it.  were,  into  a  maHK,  withont  distinction  of  pet- 
lel*,  thriugh  retaiuing  llic  tubular  fonn. 

A.  large  one,  whose  case  had  become  accidentally  injared 

iMwr  the  base^  so  as  to  bo  slit  for  Rome  distAnco  up,  protruded 

it.-M-lf  through  the  opening,  remaining  titill  attached  by  Ute  foot. 

■^t  did  not  enter  again,  but  continued  fur  soreral  days,  carrying 

^bn  all  the  functions  in  the  healthiefit  manner,  expose<l.     Jt  fre- 

"qnenlly  made  pellets,  but    theme    were    never   depo.fitet!,    but 

nllowcil   to   wash    ort"    into  the    wiit-er;  nor    was  any  attempt 

i.'.'idr  to  constnict  a  new  case.     A  half-grown  one,  very  active, 

i&t  was  near,  deposited  pellets  only  rarely, — eight  or  ten  in 

etnl  daVH ;  whence  it  appears  thai  this  process  is  quite  vulun- 

indeed,  if  it  were  not  nn,  so  rapid  is  the  formation,  that 

tube  would  be  increased  beyond  all  bounds  in  a  very  brief 

iod  of  the  nmraal's  life. 

Of  the  other  species  of  this  genus   T   shall  not  hero  say 

M.  prrtilf'i>hiilli  (sec  fig.  <;)  iuhobits  a  case  which  ia  more 

laea  of  n  yrUntvisli-brown  tint,  but  is  sullidently  translucent 

allow  the  body  aud   foot   of  the   aninial   to   be  discerned 

'   "'    it,   Olid    is    never  Hiren^hened   with   anj-thing  cor- 

.  lig  to  its  sister*A  ingenious   outer  wall  of  sclf-inado 

k».     It   has   not  uttntned  to  that  efll>rt  of  muxl ;  perhaps 

li^ht  say,  it  has  not  untlicicut  hrad-inccc ;  for  if  you  look  at 

coronal  disk,  you  will  ace  that  it  is  only  half  as  much  dere- 

d  o-s  ita  sisturV  ;  for,  whereaa  that  has  four  iietal-lilte  lobof", 

has  but  two.     Thcw  two  fonn  perfect  circfea  imitctl  at  the 

I  |viiit  of  contact  ;  or  the  whole  outline  may  be  dwtig- 

II  iigiire  of  8.  From  its  fcymmelrj'  it  is  a  very  eleg^'it 
iPrt,  especially  whru  the  ciliary  wavca  !ux»  rotatinjf-  The 
Inlinous  case  iu  tliia  Kpccica  if  generally  much  W-^ct  with 
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Diutomacvtr;  Ofttftrvcv,  Itc.,  whidi  are  entangled  in  ihc 
sabstanoe.* 

M.  iutjnst  \  have  tierer  mot  with.     Ktirenbor^  dfwm"'"'-'  i* 
haring  a  dUk  divided  into  two  lobett,  eitvh  of  wbirli 
indcntoil^  eo  that  it  is  foar-petaled,  but  less  distit.- :1     .m  > 
,V.  W»;/.'jis.     In  other  respeota  it  seem*  to  pnehcui    ;.  .  ;,*-;i. 
liarity  Wfitli  notme. 

M.  ccphal •siphon  haa  a,  disk  of  niuub  tbi}  same  form,  Um 
Biuuooa  indeuutions  bemff  eren  less  m&rked.  This  has  Uicl^r 
bBSU  difloovurad  near  Lonaon  in  abuudnncn  on  thu  leaves  of  tiie 
AnaehanM  aUmaMruin, — that  recently-intrudaceil  ditcfa^wcolj 
which  is  fast  usurping  the  place  of  all  other  «■: 
pauda  and  nvers.  Mr.  Slack,  in  his  "  Mar\'u!s  > 
p.  149,  first  figured  it,  and  has  since,  by  Bnpplyifi;i  mt* 
spocimefn*,  kindly  enabled  me  to  describe  it  mort*  t'ully.t 
spcciefl  dwells  in  a  tall  but  dbitow  cnso,  of  ao  dark  brown  a 
colour  OS  to  bo  quite  opaqno.  Ita  texture  is  coono  and  rough, 
but  it  IS  not  loadu  u]>  of  well-fixed  symmetrioal  peUeta^  a«  ta 
that  of  -V.  ringtttg.  'ITio  most  rcniarkablo  poctuiarihr  of  llw 
apwies  ia  a  single  antenna  (each  of  the  preceding  spooies  hfla  a 
pair  of  thesu  orgruis),  which  is  of  groat  Icugth,  foruiiog  a  trans- 
parent lube,  furnished  at  tho  tip  with  a  tuft  of  dii'erging  bristloi. 
This  organ  13  evidently  used  m  a  feeler  ;  and  it  is  highly  inter 
eating  to  see,  when  the  anitnal  is  emerging  from  its  caso>  ho« 
thia  wn^  antenna  is  thrnst  out  fir^^,  and  is  jerked  with 
vigour  and  suddenness  from  aide  to  side,  pi.fldng  here  andi 
as  if  to  ascertain  that  the  eoast  ia  olear  for  the  di»k  to  bs^ 
truded  and  to  commence  tta  eiliary  operations  with  soonriiy 
against  danger  or  interruption. 

M.  n-ifsinuinug,  if  I  may  jndgi-  (Voni  my  own  obsprrntions, 
and  T  Imvo  seen  it  in  gro^t  nnmbprs,  does  not  deeorvo  the  itpp- 
cifiti  name  which  ELi-euberg  applied  to  it.  He  describes  tho 
translucency  of  the  cose  to  b«  such  as  to  render  it  difficult  of 
detection.  Possibly  he  met  with  only  youthful  specimens;  for  I 
find,  on  the  contrair,  that  it  is  very  dark,  and  so  nuurly  op«qiia 
that  the  animal  can  scarcely  bo  snen  through  it,  at  least  in  old 
individuals.  The  disk  forms  a  simple  circle.  Though  a  beaa- 
tiful  cmatiin>,  there  is  little  in  its  eoonomy  anfficienlly  speoul 
to  call  for  further  i-omark. 

Tho  last  especies,  M.  ptygura,  if  I  rightly  identify  it,  is  some* 
what  peculiar,  and  aeetna  to  approacli  in  its  form  to  the  follow- 
ing genus.  In  October,  1 849,  T  fonnd  two  specimt-as  of  a  tine 
wheel  -animal  which  I  eould  not  satisfactorily  identify  with  any 

*  I  tutve  girrn  tiu^  bintofT'  of  this  ipeden  in  dotal),  with  ft^pim,  tn 
"Ewninga  «t  the  MicnMcope,"  pp.  »«— 31ft 
t  In  the  "  luU'UwlHiA  0\»Msr(«C  W¥^.  VSik%\.4» 
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'Ehrenber^s  descriptions,  and  which  I  therofure  iiEuned,  a»  ft 

Bpeoiwi,  MeaaUftrorbu  vrUiia.     I  hnvt>,  It<jwpvor,  had  reaeoa 

e  to  think  it  waa  his  Ptygura  vu-Ufcrta  (see  ^e-  d).     The 

ammai  was  not  contained  in  any  case,  that  I  cuuld  aisctsni,  nor 

l^yaa  it  st<tachod  bo  any  otbeni  of  its  kind;  but  the  ubHervatioim 

Brere  inKufKcient  to  determine  absolately  that  these  conditiona 

Hjrere  permanent.     It  laid  a  largo  egg  in  my  possession,  and 

^pctually  under  my  eye,  so  that  it  was  in  auiilt  age.     On  the 

^Jther  hand,  it  displayed  two  distinct  eves, — in  general,  a  mark 

of  yoQth  in   this   family.     Its  p^cnen^  figure   was   sumen-faai 

tnimpet-shaped,  slightly  swelling  in  the  middle.     The  disk  waa 

vety  tai-ge,  I'onuiug  a  continuoa^  nearly  circular  outline,  and 

parttally  aarroundiMl  bj'  a  layer  of  gnmular  tisane.     The  foot 

terminated  in  an  adborinjf  sucker,  whoso  figorc  resembled  (hat 

uT  tt  irl*w  stupper  iu  a  phial;  the  diluted  extremity  of  this  waA 

:    OBpobXa  of  adhering  to  any  foreign  substanco. 

I  come  now  to  speak  of  the  three  species,  wbioh  I  propose 

'    to  unite  into  the  one  genus,  Jletialolroeha.     They  have  a  disk 

reniarkable  (ba  rJie  name  itigiiilies}  for  its  jfreat  size ;  it  forms  a 

Wfry  broad  circular  or  ovate  figure,  notched  at  one  point.     To 

)e  mort'  precise,  the  coume  of  the  cilia  is  coutinnou^  all  round, 

rith  the  ex(reptioii  of  thq  middle  of  the  ventral  side,  whcra 

is  an  abrupt  indentation  or  sinuosicy.    But  their  most 

rkabte  peculiarity  is  their  wxnal  habii:    they  voluntarily 

the  society  of  othera  of  their  own  species  at  a  certain  ago, 

fore  which  they  have  been  free  and  Bolitary,  and  then  adhere 

•getbcr  by  the  inutiial  contact  of  the  buses  of  their  feet,  so  that 

ay  project  in  a  radiating  manner  on  all  sides  from  a  common 

itre.  Urns  constituting  compound  spheres,  which  sumetimM 

swim  at  large  on  a  roving  commission,  and  in  other  caaeo  are 

permanently  anchored  to  some  aquatic  plant.     I  suspect  in  all 

cases  (though  Ehrenberg  says  it  is  not  so  in  M.  alfio-flavkaHt) 

that  there  is  secreted  a  common  gelatiuuus  enveloiM.',  corre* 

jooding  to  Uie  isolated  case*  of  the  MAirrrtiir,  biit  ro  a^Iuti- 

d  together  by  the  proximity  of  the  animals,  and  by  the 

lua  nature  of  the  substance,  that  a  common  ball  of  jelly 

formed,    pierced  with  cells  in  which  the  ci-eaturos  dwell, 

in  its  own. 

own  personal  acquaintance  with  this  form  is  conBned  to 

'^  ehihs)  voim.a,  of  which  1  found  many  clustered  spheres, 

ITS  am,  in  one  uf  the  tiny  pools  on  UompBteoa  Heath 

fig.  r).     The  appearance  of  these— from  their  form,  their 

>ar,  and  their  aasociutiuu,  and  thuir  m^eetic  roUi:ig  move* 

lentfr — was  verj-  intercHting. 

The  clusters    are    very  distinctly  visible    to  the  naked  eye, 

iming  slowly  along,  ascending  or  deuceudiug,  by  the  motion 

the   powerful  cilia   tiuit  surround  the  head.     Knch  cluster 
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comnsta  of  muiy  iudivuluaU  (I  examinod  one  or«OTttDty)  mul«l 
by  the  extrtouity  of  tbo  foot,  and  ndiatiug  fironi  a  comma 
oentro  in  every  direc'tiun.  Tho  hoada  of  oU  point  oatward,  snA 
Uu!  ciliary  currents  of  all  givu  the  spherical  cliLxtem  h  Bl(i»is. 
rerolviiiu;  inotiou  iia  they  awiui.  Au  iiicxpnntmccd  oImhtvct  mi'.-i : 
for  ft  momrnt  suppose  that  he  Imd  a  ^roap  of  Iai^  W*iV. 
bctbre  him,  but  tho  cwmjilexity  uf  their  orf/niuzati< >  -ii  ■■^■^ 

i\w  tViffvnmvu  Xmtwwn  theui.     This  spiiciea  disjil v-->:- 

ence  of  mnsclos  with  remarkable  diBlinefcnoaa,  »evcnbl  uf  wkidt 
run  duwa  Jon^tudiually,  and  others  go  round  the  body 
veraely.     The  slukpe  of  eticU  aninalcole  raaemUoB  that  of  a 
wine-irbus  when  fiiUy  extended,  of  whidi  the  body  is  repT 
scnted  by  tlic  vufr>el  and  tho  foot  by  tho  KtmU :  the  lattt'j 
howL'ver,  t-Hpcnt  t"  ii  blunt  point,  wit' 
or  expansion.     Tlii*  whole  outline  is  ■ 

corrugations,  and  in  ciipable,  especially  ihu  loot,  of  ibrcibio  eut 
traction   in  leii^h.     Tlte  ft'oiital  disk  is  large,   and   div 
into  two  semicircular  portiona,  round  which  the  cilia  seem  to  1 
set;  yet,  when  tlicy are  in  active  rotation,  theeyo  eaunoti' 
nny  break  in  the  ciliary  crown.     Tho  centre  of  the  (rrrnt 
into  a  blunt  cone,  on  one  side  of  whicli  proie<!t.'<  n 
uutenua,  boann^  a  bi-ihtle  at  it.i  tip.     llbivnber^  >i  '    il 

r4)nicAl  papiihe,  »11  of  which  are  etometimeH  bristle^ tipped,  In 
more  commonly  only  the  &ont  pair,     i,  however,  could  det 
bat  una.'*'     Tho  position  of  this  organ,  within  llie  ciliary 
iH  reinarktible ;  its  or<l)uat7  place  being  outside,  t)iat  ia,  belc 
its  plane,  as  socn  in  M':h'cuiii. 

Two  very  minute  eyc-spet-ks  are  soon,  mther  widf  n: 
Wlow  in  tlio  jpzzard-like  mouth  containing  two  heui.. ,  ...,: 
jawfi,  set  with  teeth.  Tho  viscera  ore  pale  yellow,  luid  tbo  jai 
are  orongti-rod ;  cUo  tlio  whole  animal  is  colourleHs  and  vvi 
b^usparent.  AVlion  a  cluster  is  taken  out  of  the  phiul  in  whic 
it  is  swimming  about,  aud  put  into  thu  live-box.  llm  number ' 
animals  U'ing  over  each  other,  if  it  be  populmiH,  ia  cnnfunnfi 
The  uumt-rouii  feet  radiating-  from  the  centre  like  the  spokes  ofj 
glas&y  wheel,  and  the  multitude  of  crj'stal  bolI&  urtiund  the 
cumferoncc — «jch  surronndcd  by  its  crown  of  rapidly-rotat 
and  »trongIy  marked  ciUa,  are  almubt  distracting.  Some  dii 
the  front,  Home  tho  side ;  some  turn  ihemnelves  mi  an  to  pi 
to  the  eye  a  ti-ajisverse  view  of  the  crown,  others  are  almt 
tieal;  it  is  only  in  the  bitter,  wheu  the  eye  looks  down'' 
tho  dieikf  that  the  dinded  structure  can  be  wen.  Some' 
continually  .shrinking  up  by  forcible  controctioiui  of  the  fo 


*  From  this  disvrvpanc;,  aiid  abo  Trom  tbe  biIpdcv  oi  ' 
(h«  Ytfty  jwculiiu'  furtu  uf  the  vjgg  (to  Ix-  nuiici'il  pt«^< 
biiity  t  hat  mine  tna;  Wvb  bnen  a  *Auaincl  cibccira  from  hu. 
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aiid  Bomo  arv  vamiting  forth  the  Uatteuctt  pale-yeUonr  eras 
which  ore  ready  in  tlic  o\-ary.  This  13,  indeed,  the  first  thing 
le  as  80on  a»  n  cluster  in  put  into  the  live-box;  the  animals 
ing  probnlj]^'  oxcit«d  by  beiug  caught  and  moved  from  vosael 
TeBsoL  Many  cgga  are  prcsontay  seen,  forcibly  uxpellpd 
different  individtwla  and  wliirling  about  in  front  of  tlio 
aU.  (Hee  ^n.j,  J\  j.)  Khrenberg  says,  that  iu  Af.  alho- 
ririiuA  they  aro  attached  to  the  parout  by  a  thread  for  aonio 
' ;  but  in  this  cane  there  is  certainly  no  attachment :  lltoy 
trimply  retttined  by  the  vortices  of  the  uiUar}'  currents, 
was  cIpArly  shown  in  the  case  of  one  egg,  which,  on 
ig  ojected,  for  some  cause  or  other,  escaped  being  caii|;i^ht 
the  ctliEry  cnrrontj^,  and  Rwaui  iitowly  away,  with  the  ongiuol 
far  out  of  the  rangf;  of  the  parent..  I  did  not  trace  tho 
>pmeut  of  any  oi'  the  eggs. 
The  ftmn  of  tho  egg  is  very  pemlliir :  it  appeant  to  be  nearly 
ircolar,  flattened  on  one  nde  and  conrex  on  the  other ;  there  la 
idcrrablt!  diH'erenoe  in  their  &i/x) ;  they  are  of  a  pale-yetlow 
marked  wiih  several  blackish  specks. 
After  haviiifi:  bt'Cit  roiiic  time,  perhaps  two  or  three  honnt,  in 
ptnbox,  thtt  aiiimala  begtji,  one  by  one,  to  soporate  ihem* 
from  the  group,  and  to  swim  oH*  in  fret'dom.  The  foot, 
imuiediatelv  after  separation,  shrink)*  up  »o  an  to  be  tittle  more 
u  thick  nipple,  and  somctimen  tthrinks  completely  within 
'body,  within  wliich  tt  is  seen umch  shortened  and comig(it4'd; 
ly  is  also  enhu'ged  and  turgid  at  tlie  bottom.  ThecitiHry 
now  cun-ies  it  rapidly  along,  rtivolving  on  its  1ud)^i(u- 
Bhal  axis,  until  it  ix  brought  to  the  margin  of  the  box  or  to  the 
'  of  tlie  Battened  drop  of  water,  along  which  it  then  mrims  in 
.  backward  direction,  the  foot  foremost ;  now  and  then  it  n^iidly 
rentes  hi  course,  but  invariably  turns  go  as  to  keep  the  foot 
re.  After  pursuing  this  amusement  a  httle  while,  it  stops, 
imcs  still ;  tbn  nction  of  the  cilia  grows  feehh'  and  lim^iid  ; 
tliiwe  urgniis  hutigover  the  »ideof  the  coronal  rircloliko  tiexiblo 
tho  jawB  coatso  to  work,  and  tho  creature  soon  dissolves 
__  a  ycUnwish  indistinct  moss.  I  tried  to  feed  them  with 
idigo,  aap-greeu,  and  cannine;  but  though  the  pigment,  after 
wliirled  around  the  ciliary  current*,  accumulated  in  masses 
the  cone,  I  could  not  perceive  that  ft  particle  entered 
bodr  of  any. 
Tho  largest  cbmter  that  I  oxaminedj  measured,  when  under 
IHtiixauro  of  a  compreasor,  alKMit  l-80th  of  an  inch  in  diamo- 
r,  and  the  luu^oat  extended  animal  l-i>Oth.  Wlieu  the  pree- 
i!T>  wrifl  removed,  tliese  mcawurementfl  were  roduced  respectively 
"'I1  and  l-7itth.  An  animal  coiuractetl  in  swimming 
Ii'Dtly  wuj  about  1-I>>(it)i  uf  an  inch  luug. 
i'Yotesaor  Huxley  has  given  a  raluable  account  of  the  etnic- 
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tare  and  qcohoidt  of  M.  (hacintiitiria)  foera/w.*  He  finds  tlu 
olosters  of  Lhia  speoies  nluindantty  stadding  the  1«rti>4  of  Ctn. 
toph^Uum,  which  grows  in  the  Nf c<Iway,  near  Fiu-leigb  Bridfff. 
In  ^Qcnii  appeanutoB  and  Uabtt«  this  speciee  agraet  wiib  'it- 
one  I  havo  jiist  deacribixl ;  the  animals,  hovDver,  iire  n^<i\' 
Blender,  and  the  distinction  botwc«a  the  body  and  the  foot  in  \e^ 
strongly  marked.  The  agga  are  <^  the  osnliuai-y  funu,  dci  •'I 
the  rcmarlubh!  twbon-Uke  ahmw  of  those  of  M.  eoh'or ;  thcj 
are  laid  in  the  cells  of  the  f^'latinoua  sphere,  wlit-re  ilit-y  sn- 
hatch[^d.  Tltini  the  yoiuif;  liro  for  a  while;  but  oa  &Mti 
the  diak  bcfifinfl  to  osamno  a  triangular  oatUne,  imd  the  fo 
to  hf  duvcluj)ed,  they  "  bvgin  to  *  swmrm,'  uniting  thctuwlr< 
by  thoir  c&udol  extromitieB,  and  are  readily  jin'ssed  out 
nnitcd  fr«j-swimniiiig  colonics,  resembling-,  in  this  utaw,*'  the' 
previooe  gpec-ius.  Elireuburg  says  tLal  st'VfU  or  eiKht  ^ 
oepositod  in  cAch  cell;  tlmt  ihfse  fnnn  a  new  oosterj 
away,  and  form  an  coitelopo  of  their  own,  but  that,  win 
one  is  boru,  it  uttachets  itKoIf  to  the  side  of  it«  parent. 
may  iii()iiirt'  how  tlii^  youn^  oJuscorA  of  six  or  seven  (and  r) 
youu){  of  one  jiarent  accomulatod  iu  the  cuso  at  oue  tiia 
conid  never  greatly  exceed  this  number)  inureoM  to  ftmy 
more.  Perfaana  thiH  taat  fatTi  may  help  to  guide  our  conjt 
turea.  Prohaoly,  na  the  indiridiul  ywatg  grow  in  sin^  the 
interspaces  loft  Imtween  them,  becoming  wider,  afford  ampl 
ri>i>m  for  intrndprs ;  and  the  new  progeny  of  these,  as  tbi 
are  hat-cbed,  lit  once  take  their  ptaec,  ODt*  by  one,  id 
purent  t«phere,  swelling  itH  btilk  up  to  the  dimensions  uf  uiati 
rity;  and  that  the  swarming  does  not  begin  to  occur  till  ihi 
dimensiouB  tuv  attained.  The  free-gwimming  swarms  ure 
porarily  in  the  condition  which  in  AI.  volroj"  is  permanent, 
may  readily  l>o  supposed  (as  has,  indeed,  been  dune)  tu  cduaC 
tutc  a  distinct  Kpcdee.  As  the  Berlin  Frefeseor  ol> 
"  They  have  not  yet  the  character  of  the  genus   [api'  ''H 

are //•""i''i»?/tri(r  notwithstanding,  as  young  frogw  wii' 
and  with  gilln  and  tails,  must  suil  remain  frogs." 

Professor  lluxloy  has  discovered  that  another  form  nf  eg^, 
which  he  compares  with  the  ephippial  eggs  of  some  of  Um 
wftter-flearf  {Ihtphnvi,  fee),  is  produced  by  M.  xorutiu.  'ITiay 
are  inclosed  in  a  doable  investing  membrane,  the  inner  of  whioi 
nvmln  viV  a  partition  that  ihvides  the  contents  into  two  ei|aBl 
portions.  Cohnj  however,  lielieres  that  these  are  not  proper 
egf^,  but  (/r>iMrrj(i>,  having  analogy  to  the  buds  of  a  plant,  whilu 
eggs  are  analogous  to  its  seeds.  New  plants  may  be  grown 
from  either;  but,  physiologically,  the  plant  prodooed  (W«m  a 
bud  or  catting  is  only  a  severed  and  independent  [jart  of  the 


"  Trowt,  Wlw.  8«w.,"  l«M. 


HISTOKT  or  THB    BOTIFBR&j   OB  WHBEL  AXIKALCOLEB.      495 

adividufJ  life  of  the  stock ;  but  that  produced  from  a  seed  is  a 
lew  plant,  a  new  generation. 

E^)erience  shows  that  this,  like  the  former  species,  cannot 
ong  snrviye  confinement,  I  have  ah-eady  mentioned  the  fate 
tf  M.  volvox  in  my  possesBion;  Ehrenberg  says  of  socialis : 
*  In  Teasela  of  water  they  rarely  support  themselves  eight  days ; 
hey  die  and  fall  to  the  bottom,  even  if  plants  be  growing  in 
hem." 


EXPLAJiTATION  OP  THE  ILLUSTRATIONS. 

late  X.  repiesentB  a  shoot  of  NiuUa  witli  rtationar;  MAieertada  adhering 

to  it,  and  a  free  cluster  of  Mtgatotro^ui. 
^.  a.  Mdieerta  ringau,  viewed  firom  behind. 

b.  The  aame,  viewed  from  the  aide. 

c.  Mdieerta  eeraU^ylH,  viewed  flrom  behind ;  with  two  eggs  in  its  case, 
attached  to  the  foot 

d.  Mdieaia  ptyguTa  (?)  viewed  from  the  side. 

e.  A  iBTg^  cloBter  of  Megaiotroeha  volvox,  freely  rotating  and  swimming. 
Some  are  viewed  vertically,  some  from  the  front,  some  from  the  side, 
and  a  few  are  closed. 

/.  Eg^  of  the  same,  held  in  the  ciliary  vortex,  and  seen  in  vanoui 
poaitions. 
The  whole  magnified  about  350  diaineteis.    All  the  figures  taken  from 
Mlife. 
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THE  COMMON  TRUFFLE  (TUBER  CIBARIUM). 

BT   JABEZ   HOOO,    F.L.S.,    H.B.C.S.,    ETC. 


IT  is,  perhaps,  not  very  generally  known,  tijat  the  curiousk 
formed,  irregular-looking  mass,  so  macli  esteemed  for  ita  deli- 
cious taste,  and  sought  after  aa  a  luxury,  the  truffle,  is  in  truth 
a  species  of  mushroom,  more  properly  speaking,  a  subterranean 
puff-ball,  or  fungus. 

The  common  truffle.  Tuber  eibarinm;  lAcoperdon  Taher  of 
Linnaeus,  and  described  by  Pliny  under  the  name  of  Tuhera 
shicfrn,  appears  to  have  been  well  known  to  the  ancients.  The 
truffle  of  our  markets  occurs  in  ronnded  nodules,  varying  in 
size  irom  a  nut  to  that  of  a  large  potato,  irregular  in  form,  with 
a  rough  warty-looking  black  outer  coat.  It  grows  a  few  inchw 
below  the  surface  of  the  ground  in  several  parts  of  England, 
C'nvent-garden  Market  receiving  its  supply  from  the  downs  of 
AVilt-sliirc,  Hampshire,  and  Kent,  as  well  as  France  and  Ger- 
many. Its  existence,  entirely  removed  from  the  action  of  light, 
in  an  anomaly  even  among  plants  of  the  fungus  kind  j  for  light, 
although  not  in  a  large  degree  necessary  even  to  the  fungus,  is 
almost  always  indispensable  to  its  full  development.  It  would, 
therefore,  be  most  difficult  to  discover,  if  it  were  not  for  a  pecu- 
liar and  penetrating  odour,  which  dogs  are  taught  to  recognize; 
and  by  the  aid  of  those  useful  animals  its  presence  is  detected 
hidden  beneath  the  soil.  Pigs  arc  very  fond  of  them ;  and  in 
Italy  advantage  is  taken  of  their  instinctive  knowledge  of  the 
spots,  and  natural  propensity  to  dig  them  up,  to  gather  a  larger 
supply. 

France  produces  thi-ee  excellent  varieties,  the  tntffe  de  Fm- 
ijiii'd,  with  black  flesh ;  the  iruffe  ih-  Bmtrgopie,  with  white 
iicsh  ;  and  a  third  Avith  violet  flesh.  Tlie  first  is  much  esteemed, 
on  account  of  its  odour  and  tenderness,  and  from  it  is  made  a 
finer  seasoning  or  flavouring  ingredient  for  the  luxuries  of  the 
table. 

Jiir-gel,  with  the  desire  of  discovering  the  peculiar  chemical 
principle  which  gives  odour  and  flavour  to  the  truffle,  carefully 
analyzed  the  Perigord  variety,  and  found  it  consisted  of  a  brown 
fatty  oil,  with  traces  of  a  volatile  oil,  an  acrid  resin,  osmazone, 
iniishrooni   sugar,   m^rogeuota   TQa-ttct  insoluble    in  alcohol. 
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nsEicacidf  plic>HpIioricHcid,pntnAh,ninmoiiis, albumen,  poctiue, 
id  vt'fjctflble  mucns,  with  fiingic  skeleton.  So  thai  the*  odour  U 
licUy  duD  to  a  pecnUar  vdluw  empyrcumatii:  oil,  aot  unlike  spirit 
'  harl^iftnrti.  M-Vittadinj,  of  Milan, 'wasftmon^  thofirattomako 
I  tQoro  careful  i-xatmn»tiou  of  the  tnifflc,  both  of  its  cxtcniol  and 
licrost.'opifal  chHiTR-tenstit.'!*,  wid  sotx-ccilt'd  in  throwinf»  a  coii- 
^'~   "lie  amount  of  light  f<n  its  organixation.    His  obgL'rrations 
F.beeo  much  exteadwi  by  the  researches  of  the  Kev.  Al.  J. 
Bttrkcliij*,  Klutec-h,  Corda,  and  the 'i'lilasne's.   Vittadini  pointed 
It  that  these  fiiiigi  presented  two  esseutinlly  diflereDt  typea.  In 
le  one,  Ilyrn'moyftstreir,  the    internal  dcshy  masa  prcsouts  a 
luiljer  (^if  n-indiog  cantiu^,  lined  by  a  membrane  analogous 
that  wliich  clothes  tlie  gills  of  the  Agaric,  ajtd  iKo  supLTficial 
produce  ot    their  free  cxcromitics  three  or    four  spoi-es, 
2d&,  which  become  detached^  and  eventually  fill  up  liio 
ftvittes. 

Tbo  other  tj'po.  Elaplieintfea;  Titheraaxe,  contpriaing  tioso 

the  truffle  kind,  and  a^  may  bo  surmised  by  the  scicntifiu 

10  asatgiied  to  them — Tuhtr  dharium, — are  plants  charoc- 

frora  the  undergrouud  root  preaonting  a  Hc«hy  moao, 

10  outer  surface  of  which  constitutes  the  common  envelope,  or 

uu,  termed  (he  pvriiUuvi,  while  the  numerous  uarrow  »iuuuu;i 

hvities  aro  lined  nnd  tn  part  tilted  up  by  iHamentoua  tiHsae, 

ingl«d  with  cells  of  a   ptjculiar  form,  and  l«nniuating  in 

^pureM. 

To  place  tJio  truffle  among  the  daMU  Tiif;T»tftut  would  appear 
bu  a  mistake ;  for  it  cun  iiardly  hv  itaid  that  this  cniriooaun- 
rgruujid  esculent,  a  perft!Ct  plant  deKlituCo  of  leaves,  stems, 
root*,  in  any  way  resembles  the  genua  Tuhct^eeir,  except  in 
le  unimportant  particular,  namely,  external  appearance.  Every 
ell  in  Uie  triifHe  is  an  ati»imilHi)iig  ifurface ;  the  whole  plant  is 
rcpnuinetivo   organ ;    and  ever)-  part  of  the  structuru    pcr- 
>i-iUH  tliu  funcLiuus  which,  Ui  the  more  complex  plantct  of  the 
["li^tTtifivff,  are  perfonned  by  (irgona  Hpecially  m-t  aport'. 
The  fungus  genufl,  which  claims  the  truffle,  until  very  recently 
ii.«hcd  u-i  with  but  few  varieties ;  the  more  carefid  reaearchcs 
the  MuKttrs.  TuLiKnti  mado  throughout  France,  enabled  them 
*ad  a  bpfore  limited  list  t.t  a  hundred  and  forty-four  ape- 
coiiipnOieudud  in  Lweiity-live  genera  of  tlit-se  plants. 
Tlio  whole  laniily  of  fungi  are  di'veloiied  frcm  minute  spores 
•eedn,  whicii  aru  continually  carried  about  by  currents  of  air. 
It  length   the  tnxtU  are  deposiled  on  ii  suitable  Kiil :  their 
fcruttUi  w  mo>t  rapid;  whon  once  rooted,  they  are  extremely  tcna- 
'  )uii  <'f  life,  luul  exhibit  ctmnirlui-able  powi-rs  of  reaisting  frost. 
If'         I      I  ;  ttume  seeils  having  been  hubji-cted  <\i VW  WsSkm^ 
«-irho»t  losing  their  power  oi  genmwiVwu. 
ilHev  prefer  a  dry,  ligntj  ciUcnroouRftoiV.TO^Ot*^*^  Iff^***^^' 
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and  nre  fouud  f^mng  throughout  the  wkola  of  Europe,  _ 
Africa,  and  New  Tlcafand.  "  In  some  parte  of  Fnuic«,  u  in 
Poilou,"  Bay*  Berkeley,  "it  a  Bunply  necesswy,  in  order  to 
their  aupply,  to  incloee  •  epot  on  the  chalky  downs,  eowinff  it 
with  acomtt.  As  soon  as  too  saplings  attain  a  growth  of  a  tew 
yean,  the  brufflea  appear,  and  a  harvest  i»  obtained  for  rnu^r 
yeara  Hiic<-c;(<Hivi>ly  wilhuut  further  trouble."  Thoa  it  appcwi 
that  the  cnltnn^  of  truffl<«  ii  rodnced  to  as  simplo  a  proccas  u 
that  of  most  plants ;  bat  the  apparent  noceaaity  of  first  pWii- 
ing  acorns  han  nren  riiie  to  moeh  misappreheoaion  on  tliia  head ; 
for>  in  a  French  journal  of  acieuoe  laat  ywr,  a  p>p«r  appeared, 
written  with  the  aTowot)  object  of  "  elsaring  up  the  mjf^erjf 
lehitk  has  so  hnfj  gurroundca  the  feprotUietion  and  XBTincUL 
rBOPAaATiox  o/  Me  truJU,"  which,  the  writer  eaya,  "  ia  mnpfy 
an  undorgroond  specnes  of  oak-appU,  producod  by  auinseeii 
Ihe  rootlets  inst>ead  of  the  loaves  of  the  oak.  Ino  white 
in  chiefly  selected,  and  the  young  treee  ahould  be  plautt 
lip;ht  porous  aoil, — a  sandy  or  ohuky  Boil  is  the  best,  ao 
Jliet  mtiy  find  ready  a^CMi  io  iM^  roots.  A  aoothem 
with  plenty  of  sun  and  air,  is  the  preferable  situation  boUi  for 
trees  and  Sies.  1*hcro  aro  as  many  varieties  of  theee  spcoiil 
fliee  as  of  tmfflca.  They  are  mostly  of  a  small  sixe,  and  malts 
their  appoarauce  aflor  rain  has  fallen,  and  during  the  warni 
months  of  Jnly.  In  August  and  Beptemhor  tbcr  penncrate  lo 
the  roots  of  the  trees  for  the  purpose  of  depositing  thi-ir  eggs. 
After  the  HuiaJl  punetnre  haA  been  made  by  the  tiy,  this  portion 
of  root  separates  from  tho  parent  tree,  and  goen  on  increasing 
in  the  sameway  as  the  OHk-apple,  and  in  process  of  time  becomei 
foiid  fur  the  larrra ;  which  are  hatched  about  March.  Then  com- 
menec»  the  work  of  destruction,  as  tho  Luvee  eat  t<heir  way  out 
of  their  winter  prison,  and  pass  throuah  tho  osual  metwDor- 
phoees  to  that  nf  tlie  perfect  ily."  'iho  paper  conolnd«t  a» 
lyiowR  :  "  thfit  by  a  earefiil  applirfltion  of  the  foregoing  knn<r> 
ledge  largo  plantations  in  the  depiu'tment  of  Viuicluse  hsfo 
been  for  a  long  period  very  profitaole  to  their  ownarj  A.  W. 
Fftlrni ;  and  by  digging  up  the  roots  with  the  chrysalidea  at  ths 
proper  time,  they  have  been  traustported  in  boxes  to  form  otbrr 
plantations  equally  profitable." 

The  microscojw  clears  np  all  tliis  inffeuiouely  wovCTi  talo,  ftoJ 
wo  road  by  its  aid  the  lifo  history  ol  this  rconarkablc  nndcr- 
grotmd  plant;  and  although  so  extremely  simple  in  >[«  orji 
utation,  we  see  in  it  the  secret  manner  in  which  nature  bt 
up  her  most  complicated  vegotablo  structures.     A  section 
the  fleshy-looking  moss  cut  voiy  thin,  and  viewed  under  a  p       _ 
of  250  diameters,  is  found  to  be  chiefly  coraptwed  of  ctHlnla^ 
subdtouco,  tho  interspaces  of  which   uni  fiUeil   up  by  joinb 
filaments,  homo\ogonft  to  l^envjci&vm^atv^ina  of  ether  font 
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-in  the  naeliraotn,  us  au  examploi  it  in  tho  muithrootn  spawn, 
— whSe  iha  viniis,  tho  reproductive  parts,  oontflin  in  tlieir  cel- 
Julikr  ti.i9ue  mmuie  uval  captmleH,  witU  iwo  or  moru  lobular 
ffUowish  sepfly  ;  (his  cinioiis  stmcturo  haring  all  the  parte  ot 
lutritiQu  Olid  rcprodiictiou  inclosed  iutcruaUy,  inHtead  of  GXt«r- 
nally,  OS  in  other  fungi.  Plato  XX  VII.,  Gg,  4,  exhibits  this  lut- 
nAmivi  structural  pect Jiarily ;  figrire  3,  the  oiit«r  of  n^irt iail  coat ; 
•nd  tifpircs  land 2,  sections  of  small  truffles,  nQtiiriLl  sir^. 

In  langaage  somewhat  more  precise  and  scientific,  svo  slioiild 
■ay  Cmffles  are  produced  in  this  way ;  the  mycoliiim  ([uickly  de- 
cays and  allow  k  tho  foiifi^oid  body  to  grow  on  in  an  iaolattid  coudi- 
AboDt  September  tho  f^und  booomos  coTored  with  nomo. 
m  white  cylindrical,  articulated  filaments,  not  visible  singly 
IhRiinaasistedoye,  but  by  their  ii  nuniben  and  rapid 

rowth  rcadilyseen,  andfoimdtrav.  .L-soil  incvc-ry  dircc- 

Those  white  tlaxeu  threads  are  continuous  with  uther 
locoult-nt  tilamnnts  of  the  Bomo  naturo.  In  the  young  irufiltMi  the 
~.  layer  is  gradually  consoUdatcd,  and  in  a  Abort  time  the 
Lion  of  the  tlocculeut  filamentit  cuiupletu  and  lost  in  the 
iitngnlnnt.,  which  is  »oon  isolntedin  tho  sou,  and  then  theoatcr 
Dr  cortical  cent  hiird^ns,  ami  ultimately  had  the  appcflranco  of* 
imall  nut.  Thuts,  like  olhor  fungi,  truffles  ore  rt)pn»duced  W 
[aporos,  which  give  origin  co  filamentous  myocliutn  and  wed- 
reseels,  the  muu-co  of  numerous  oQspring.  Uroups  of  spores 
iro  pretty  objects ;  their  stellate  appearance  reminds  one  of 
XanthidifB;  (he  mass  of  the  (hit-grown  plant  at  particular 
IS  is  almost  wholly  made  up  of  these  bodies,  tho  yellowish- 
brown  ccilonnul  Bocds.  Tho  obaorrationa  of  M.  Vittartini  had 
already  indicnt'od  the  rurions  arrangement  of  the  black  and 
white  veins,  which  traverse  tho  tissue  of  tho  truffle;  and  the 
lore  careful  investigations  of  tho  Messrs.  Tulasne  have  dearly 
ihown  their  relations  and  destination. 

Tho  younf»  truffle  exhibits  very  irregular  ainuouH  cavities, 
tly  rommntucating  with  each  other,  and  terminating  some- 
hines  at  a  single  oritice  corrospoudirig  to  a  depre^iion  on  the 
[latside.  As  they  grow  oldeTj  the  partitions  which  sepanttu  tho 
cavities  become  thickened,  and  the  tissue  comprising  their  snr- 
facfta  is  developed  into  a  kind  of  longtah  soft  hair, — tomen- 
I,  which  obliterates  them:  henea  roailt  the  two  tsystema  of 
lie  one  set  coloured,  corresponding  to  Ihe  partitions 
■jiaratod  the  primttiro  cavilit'S,  the  other  white,  fermiug 
ho  hiamentous  tissue,  and  filling  up  tlie^e  cavities.  Tiir  former 
nonttnuntts  with  the  oxtortial  r-tirric»I  layer  or  "UkT  skin  [ 
while  quite  internally  iliey  ore  made  up  of  a  network  of  tila- 
[I        '  ■   .        .   '       "     I'koo  fig.  \),  miii'i  '       '        'l.'n 

^ihortcr  lUament.-  ^t 

ij-pumhciiW  Lv  Uui  limt,  and  iu  the  dilated  MUtHwuiM  uf  liMeo 
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aro  derelo[)e(l  tlio  seeds,— aponuigu :  the  deep  colour  nf  tlie  i 
is  owiiiif  Ui  tho  browimh  yellow  of  thcso  actnU.     The  uUicr  wt% 
of  whito  veinK  iippcai"  to  be  fonncd  of  the  unprodQctiro 
filamenU,  uri^uDtiug  liko  tlic  former  primitivo  partiticms; 
iliBSG  veiu;j  or  liliunouts  bciu^  fillod  vritJi  uir,  present  a 
white  appcaruna.'  wUdq  tbin  ^ccs  ore  oxamincd  by  tntnamh 
light. 

Ill  tbL»<e  plnnU,  thoraforo,  we  have  a  doublo  aysteni  of 
or  Ijiminatixl  filnmout-s ;  ono  set  arising  from  the  ror 
listiuu  ubiturbiug  tbu  Kurruundiug  moisturo]  and  survioif 
tmiuimit  this  to  the  coUtt  in  wliii^  tJio  Kporoa  aro  formed,  bdnff 
theifforo  tho  orf^tuiB  of  nutritioa ;  the  others  white  and  opuqtw, 
tcriniimlut^  uxtiTiuJly  also,  but  coaveying-  tiir  to  all  part?  of 
tho  body,  aad  bringing'  the  whole  iuto  contact  with  the  «pon- 
genous  oclls. 

The  Kpores  ore  developed  freely  in  the  vesicular  cells  des- 
tined to  produce  (hem.  They  are  hmitod  in  niimhor  in  each 
TOside }  less  than  two  is  never  seen  in  one  vesicle^ ;  tho  bet>< 
gonal  basket' work  arnuigemeut  of  each  seed  ajipears  to  cIok 
with  a  lid,  nnd  ten  or  twelve  short  spines  project  ant  from  erery 
point. 

Beueath  the  exteriial  dark-coloured  reiicuUtod  uembnne 
18  a  t^ecoiid  integument,  smooth  and  tnuutpareiii ,  twHtly  sem- 
rated  by  maceration,  althoui^h  it  re&iittit  the  action  of  choioK 
Hgent-Sj  and  is  not  eoloun^u  by  iodine.  The  simple  cavity 
tho  internal  spore  ia  fillod  with  minute  granular  particles . 
uleagiuouH  glooides,  suspended  iu  a  fluid  probably  albumiti 
as  well  as  the  various  chemical  salts  found  by  Ri^^ 

To  procc(*d  further  with  our  nucrosoopical  inrostigutiou 
the  tru89e  will  give  no  further  insight  into  it«  minute  strucit 
but  it  may  bo  of  intoreet  to  note  a  somewhat  romarknbh}  apj 
unco  during  my  csaminationa.  Having  cut  tho  thinncot 
sible  sections  with  a  cutaract-knify,  moistened  them  with 
siuglo  drop  uf  distilled  water,  and  ftubject<'d  them  to  prcssi 
under  a  Powell's  compressorium,  1  wat*:hed  with  interest  a 
HOries  of  currents  round  tho  circiimfercnoo  of  the  sections  twi>- 
fold  in  direction.  1,  as  usual,  attributed  these  to  the  capillary 
action  esortcd  between  the  phites  of  glass.  Putting  them  aaido 
for  au  hour  and  again  uxamiuiug  tltem,  this  time  usiugahigher 
power  and  eye-piece,  I  noticed  an  intense  action  was  still  \rn\i 
on  all  round  the  edge  of  the  glass  cover,  exactly  resembling  tl 
ciliary  action  round  tho  mantJo  of  the  oyster;  at  certaiu  poin 
losing  tho  character  of  currents  and  pi>escnting  the  appeorai] 
of  m3rriadH  of  atoms  moving  rapidly  obont,  as  in  tho  phenomc 
non  of  *'  swarming"  amongst  the  Desmids. 

Tho  sections  were  at  the  end  of  another  hour  removed 
the  comprcssorinm,  tvud  kc\)t  moiat  by  adding  a  dro|i  of  dili 
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acetic  acid ;  and  in  a  few  days  they  were  once  more  subjected 
to  an  examination ;  when  I  (owid  the  Anguilluhv  aceti,  vmegai- 
eels,  developed  in  large  numbers ;  and  all  tbe  albuminous  por- 
tions of  the  section  eaten  out  or  destroyed.  It  is  just  possible 
that  the  motion  observed  was  produced  by  the  presence  of 
minute  ciliated  ova  of  the  Anguillulas  ;*  and  their  subsequent 
development  may  have  laid  the  foundation  for  the  fly-theorj' 
formation  of  truffles. 

•  This  is  not  very  probable,  for  the  author  observed  the  ciliary  action 
before  spidyiii;<  the  acetic  acid.  The  eels  are  developed  in  viiie^r  only, 
without  toe  addition  of  any  decaying  organic  substance. — Ed. 


DESCRIPTION  OF  PLATE  XXVII. 

Fig.  1.  A  small  truSle  (natural  size)  from  which  a  slice  has  been  cut  to  show 
its  internal  structure. 

Fig.  2.  A  horizontal  section  of  a  large  truffle  (natural  aize). 

Fig.  3.  External  cortical  layer  magi^ed  250  times. 

Fig.  4.  Internal  structure,  o,  a,  Sporangia  ;  6,  6,  filamentous  mycelium,  mag- 
nified 250  times. 
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CHRONOMETEBS  AKI>  ELBTTEICAL  CtOTKSv* 

THE  rvaaaa  irby  the  cxoniuns  of  m«n  of  Miuiee  uru  not  ttnjt 
Apfmc'M*d  hj  the  worlil  at  bige  is  becamr  div  tnuU  at  their  Utbema 
do  uot  in  crerjr  cast  become  inunMict«lT  mimifest.  It  often  tafipw 
tJiBt  a  whole  Ufetitoe  u  spent  in  fntaeiit  toil  before  Iht  «ttaUu]ient  of  Uij 
ootuitipraiili'  tVKuIt*,  qik)  evon  vhra  ih«*«  are  published  in  tbc  farm  of  M^e 
new  iljiicotvr}',  vt  Ibe  i)erfectins  of  »ota«  Mvwier&il  inrmtioii,  ibp  suUior  b 
loo  often  uTerluokeil  by  the  cxriiempitt-^eeking  crowd. 

Thanlu,  however,  to  Um  adnmcug  tnteUi^etiDe  of  tb«  dnr,  i>iii*  '»  not 
lOteljr  to  l)e  the  ffiM  niDob  looger.  imd  nren  now  tfai 
beootuin^l  bclur  mtdentood  &ndapi<R-ciateil,  «nd  ia  b«^'i 
Bpected  hy  i1m>c>«  wIio  ttAve  ito  jireUMiHioiid  to  more  tlum  evenMljiy  infor 

Men  are  bcfpniiint;  to  find  tlut  Science  nmUy  h»  soma  dinxt  utd 
diate  connexion  vitli  cbeir  pookeu  and  with  their  polutetL     Here,  ooo  i 
A  b«n^iii)  bectttue  hn  hu  allowed  th«  tiinc-b*U  lu  drop  Wforc  he  wiMitl 
At)))i]int4!(I  poat ;  there,  onuthijr  loses  his  train  or  hi»  piu:ke(  becftOM  be  hul 
tW}il«ct*Ml  Lo  Mi  bin  watch  by  Greeiiwidi  time.     And  Mi  ii»  . 
b^'  titpir  verjr  btuineu,  and  by  ihinr  iloimwlic  h«bit»,  thut  > 
williiij;!  to  be  iiBpwMd  into  their  fterrice  for  gain,  Ae  visiia  «iLli  ^l 
ininiKliotcnt  thoK  wbo  w^kct  her  advnntage*  or  uuitcmte  ber  iiB]x>niinL'v. 

>V|)on  the  tnder  finds  that  be  has  musod  bis  fau^wa.  his  Lrniii.  nr  bis  txit 
ID  runeequciK-e  uf  the  predaioo  with  which  niatten  are  ooDfluri«']  utwler 
regime  of  Science,  he  ctMt*  to  despiM-  Slectricitjr  and  AsUubamy,  and 
crcn  go  so  br  as  to  inquire  into  their  practical  applicatioti,  aiul  |i>  proiH>i4 
it  by  oontribuliiig  a  trtttc  (rout  his  woU-filU'd  punv  to  lome  u«H*fal  or  fiubiu 
able  scientific  ossoctaLloi]. 

Such  iuquiriu,  too,  lead  him  to  diaoover  the  bet  that  luore  ttsf 
imieB  ore  dcpcndi?iit  uiwn  the  leaeuebm  nt  nun  ul  Mienoc  than' 
bAfgaiw,  hia  pleaaiircA,  or  hu  du^ipoinunente.    He  finds  that  th« 
bonditda  of  hnnun  beings  (indading,  pcrbapa,  that  of  mouo  dMr  fkiaut  i 
iclatire)  may  be  socxiGced  at  aea  in  oonwqucaiee  of  the  wnut  nf 
luiuwiedge  ou  tbi*  |art  of  hiin  to  whQ«o  cnrv  Ihirir  Uvn*  «r»  vutnistvd. 
beiirs  that  some  csreloM  inoiiuer  lus  Eulcd  to  correct  bin  timp)Jdece.  and 
A  sacrifice  of  Ufo  baa  beien  tlie  ooDftcquenoe ;  Init  liad  be  taken  ap  the 
which  now  lica  before  m,  be  would  hflT«  known  that '' an  etror  of  two  uinn 


'  Beport  of  the  A»tronouier  to  the  Maiine  Comtmttee,  Metsejr  Dotfa 
And  Hubour  Doud. 


cnGnNonms  Axn  slcctbical  clocks. 
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I  ft  ahlp'fl  ckroHotneUtf"  majr  c«tM  n  wreck  with  all  Im  iliwwtroiu  rtmiUs ; 
^n»a  of  Kfr  anil  property  «1  Bea,  destitution  «nd  moomAiI  mwety  on  uliore  t 

Sur»lr,  iheu,  (b»  tma  ef  icl«iicc  trho  provide!  the  niLtm^  of  obrialUig  sodi 
tvnible  cvUi  w  tJu>e  n  entitled  to  the  gratitude  itnd  nspect  of  hia  fisllow 
neo! 

But  tbe  detail!  ciT  thai«  pntiml  siid  laboriow  inrtttifcmtjoitt  ot  which  th« 
world  jif  Itrjj^  derives  Ute  piDcticsl  benefit  (often  without  knowing  the  eoiirpe 
fiom  wliPiK-e  it  proceed*),  are  frivitit-utly  clothed  in  mwh  teubnicsl  guise  that 
n  record  of  ihvm  traald  be  uninkltigihle  to  »  vrmi  ntimWr  of  jiereiiiia  whcwc 
ntr'i.«.)ty  fuul  intCTTBt  would  prompt  them  to  mcJc  snch  infontiation ;  aitd 
-innthcr  mtson  why  the  rigils  of  llj*  irorker  often  remain  unktiowa 
..ixi  iinrecordMl,  cxcppt  for  the  lieneBt  of  a  pritileged  few  ;  and  Offl0*«inently 
hia  thab  niul  difRctiltiw  do  not  meet  with  that  reward  which  the  world 
mnid  be  willing  to  beotov. 

17a«,  althoogh  we  do  not  niMui  to  say  that  three  obnermtioaB  opply  in 
fhtir  entirety  to  ilw  inatniu-r  l-cfort  h»—  for  tUc  hibonm  of  Mr.  Hxrtiinpi,  the 
aU«  repT^nLkiiro  of  Ajitronomiuki  Scieucv  in  Liverpool,  are  weB  nnHfr- 
4Mid  and  apprKiated.  and  their  ptviical  re«tlt«  force  theut^lren  upon  itio 
aotiee  of  all  who  Uikr  the  IhuI  tutereat  in  thv  sabj«ct — wb  may  etiU 
nddbce  this  m  bq  example  of  what  may  lie  done  by  pntinit  and  anlootu  toil, 
vilboDt  beinjf  fttUy  reeo^izrd  i>>- the  public  at  larj^;  fbr  we  vcnttur  to 
nfinn,  that,  nmny  as  are  his  friends  and  9npport«>TH  who  will  have  cnrefully 
penaed  his  mtereeting  painphlpi,  they  are  fin'  ontnlIml}e^^d  by  thow  who 
wQI  have  kid  it  aiadv  without  nt  all  inqniriDg  into  it«  importanov  or  the 
neotdt  of  protfraa  wliwh  It'  routntm. 

Ponikly  they  may  hiiTO  bent  so  unfortunnte  as  to  open  it  at  pBRV  10  oud 

11,  and,  terrified  by  the  loii^;  amiy  of  fl;;nr«t,  they  may  tuive  nustakcn  it 

for  a  Ubie  of  lo^^rcthmfl,  or  Koniethin^  equally  unintellif^ible  to  the  mind 

Ctouimercial :  hot  had  they  turned  over  another  page  llipy  would  have  found 

■AjiA  t«  hlr.  Hnrtnnp  they  owo  the  accnrary  of  their  f^Id  timi*|KKT«,  and  that 

^p  laboun  are  ijitimal^ly  asfwciated  with  all  th^ir  incn«ntit«  eoiic«ra<. 

Kind  now,  what  docs  this  pamphlet  rtuiUy  teO  as  f    Ab  the  npoaiton  of 

Hiaoov,  atandin);  b(?twe«n  the  alMtruse  and  popuW'  inquirer,  we  wiD  emUtt' 

f^ttnr.  after  our  own  fiwhinn,  to  intoritrrt  ita  contMit'i. 

The  Lii-«q»ol  olwerrntory  is  placed  umlcr  tbe  direction  of  John  IlartnnpF 

Kaq.,  F.R.A.S,,  a  wcll-l(in)wn  ami  highly  c«t<*iued  aatrrtnnra^'r  and  meteor- 

otogixt,  and  perhaps  hi*  ino>>t  important  duty,  one  which  cniinol  1h?  too  highly 

Hitiinated.  ii  the  correction  of  ships*  ehronouieters  by  th*  means  of  instni- 

meaia  and  nppUanca  j>b«<d  at  hts  disposal  by  the  Metsey  Dock  Board, 

Upon  the  uminey  of  a  Rhip'ii  chronomct^  inay  liang  the  livea  of  tbousanda, 

the  latnea  of  peace  and  war,  the  hite  of  icdividiiab  and  of  nntioM,  for  it  1.1 

nmr  rnnjilnTed  not  otdy  tu  mdicate  th»  liaiir  of  the  day,  hut  also  for  a  iimch 

■'ant  purpose,  for  "if  aneh  clocks  or  watchwi  could  I*  raad««  to 

I  reel  Orceuvich  time  nt  ^ea,  then  the  mariner,  on  finding  his 

'lao  iiY  the  position  of  the  hetivmly  1>mli»s  would  hnow  hia  Imu^tudo 

,!,    '  inv^nwich."    We  inu»l  presninc  titut  the  reader  nndenCanda  the 

nHontUi  of  thi)  Ktatcment,  and  b«  will  perveivo  that  an  error  of  a  fow 

niinttM  in  the  captaln*«  timepiece  may  take  him  oat  of  Ida  coanM*.  delay  tho 

drtivefy  of  his  deqwiciieu,  or  icnd  his  ship  to  dealmtt^ou.    T-n  ^Oara  \msv*»= 

^  -ft  ^ 
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then,  of  taUng  the  accanw;  of  sacb  uintroueate  as  u«  confided  lo  hu  < 
under  creiy  condilivn  of  climste  in  vrbicb  ihty  may  hare  to  br  etnjilii><!<!. 
HHrUiip  has  im  njiMtuicst  suiubljr  fitted  U[)  in  Ui  o1iterr»h»;,  utd 
oiistjr  hpat49cl  with  gM,  in  mdi  a  Duoncr  ns  to  bmuiv  for  him,  if  ivqniti^ 
n  ci>n-iid«ntblD  vuiiUinti  of  teinpetntatv  ;  And  in  tlii*  tooui  Utetv  an 
sidr  by  side,  from   lUO  to  2(K)  yJupn'  climnouMtcn  uad«t]goitig  tbe  atncti 
compunttive  KTntiny. 

Tbt'  fgnuidublo  lint  lu  tbc  report  to  wliicb  refcicnc«  has  olmdy  Uaa 
nude,  ia  siinplf  a  reconl  of  Hie  vnnntion  nf  ^ixtj-twa  cin  vkiiii 

WM«  compared  and  tested  during  five  werk:*  in  Ap*il  (ui-i    ■  ''LanA 

kIm  in  \aveiiiWr  luid  Dccviubec  of  th»  i«imi>  ymr  ;  and  ){inuriR}{  our  eje  o^ 
thr  Anl  ctdunui,  we  find  that  for  Uio  w««k  etidiu;!  Nori.>u)Wr  tlUi,  Um; 
(iUtly  nt«  of  variation  in  the  had  aocnrat^  of  tbew  iustnuueuta  vdb  tl 
seconds,  wlulal  tbc  motl  nccunt«  nhowed  m  variation  icAolcwr ;  and 
nvonij^  errtir  tn  tht  wliule  flijctf-two  Appears  to  Im  abont  iSJ  e«coatU  )>ct  <i 

This  ^Mska  well  for  Uic  luaken  of  tht*ti  iastmueniA,  npon  the  aaiiracy  < 
which,  ■•  already  at«t«d,  ho  dlui;  iaierest*  are  dependent 

The  Ailtruuoutor  of  ibtr  Mtrwy  Doclu  and  Hnrbour  Boanl  di-  ^ 

ever,  limit  tJie  eiuployiitcnt  of  his  enet){iat  to  the  attainrarnl  of  ['  ifl 

the  working  of  luannr  chronomct«n  tot  insuring  tbe  talny  of  lii\>  ami  pr» 
perty  on  lh(>  lii^h  isaia,  be  abto  iniliwnces  the  muvcmenta  uf  bis  Uiv 
tbrongh  the  time-balU  and  town-«looks  whifh  wrrc  aa  their  stride  in  < 
life ;  and  allliouj-h  pcrbapa  not  the  most  important,  ttut  will  1*  to 
r«a<leni  the  iiio#t  iutcmtiu^  portJoa  of  hia  laUmnt,  awl  woaholl  cvtumuiuo 
tbe  rcsulbs  obtained  by  him  in  the  wonl§  of  his  re[iorl : — 

"All  other  observation!  takeu  with  tbc  Tnuit<it  laitrutueat  have  bcra  i 
fur  Uie  dctcrminnlii^n  of  Qr«etiw)«h  mefln  time,  which  hiw  been  rt^iii 
communicated  lo  the  ]N)rl  by  ntetaw  of  tiiur-bnlla  and  clw-kit.     TIh-  bn 
dock   in  the  Vietoria  Tower  haa  six  dial'',  e-.ieh  of  vhich  w  vi^ifit  (c«4 
dianirter.    This  clock  ha*  now  be«u  sucocwftdly  controUod  from  iho 
vutory  for  upwards  uf  two  >»n,  and  the  first  blow  of  tho  baimu«r  at  < 
hour  of  the  day  indicatqe  Grrcnwidh  niean  tinK.    On  a  aim  day  the  i 
of  this  dock  ntay  bo  beatd  at  the  Obsorratory,  and  we  fr^fjiientlr  vtir 
with  the  Xomial  dock.    The  time-  wrhich  »nuud  lAkcA  to  jmas  Crum  tlie 
to  the  Ofc*crrflloiy  is  two  ioconds  and  nix-t'Dth*,  HUd  w  pcrfwrly  di»»l 
amall  dock  st  the  Observatory  control  tl«  Uv^  one  at  the  Tower,  i 
wiwible  dilT^K.-ia'V  iMMwi-en  lUc  i:alcid:iU,-d  aiid  olwcr^od  time  can  W  ■ 
Tbe  ntdkiiij^  iij  uut,  hc'werer,  the  nio»t  coiiveuieul  test  that  we  huve  of 
necnniey  of  iv*  perfoniiimoe.    Th«  lai;ge  dock  U  made  to  aend  a  ^<1v  mii 
rent  once  every  minute,  and  by  to  doiqg  the  needle  of  a  ddic»t<>  ^ 
ia  deflected  at  the  OtMirvatary,  and  the  deflection  of  thu  ixwdk*  >■<  i"..:i- 
ite  simultHneoiu  with  the  beat  of  the  Nomtal  dock.     1  am  not  aware 
*uy  dook  so  lni:ge  as  this  vw  eT«r  beforo  miid«  to  perform  witli  auoh  iiur 
luiiB  accuracy.    Tbc  mechanical  arrmagnueut  for  luakin^^  thii  dix-k  drup 
time-ball  biia  been  fonnd  to  nn»wrir  -ktM    For  rommonicalinH  (in-rni 
mean  time  to  .shipx  lyiu^  in  tht-  river  or  ducks,  a  tim'-lutll  in  oo  l-otk] 
n  pliif^  iM  Uie  top  of  iJw  Vittyriii  Tower  u,  I  briiere,  the   l>o*t  it 
could  be  aili.pi»!il  -,  Iwt,  for  (he  convmucnci;  of  those  enjPHpvJ  in  the 
turc  aui  n^iulntlon  at  OuoBOiB^jeis,  uwV  t<n  v}dk  ^ibUs  In  gciKsal,  a 
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showing  the  houis,  minutes,  and  seconds,  from  which  the  time  luay  be  taken 
at  any  insbint  throoghout  the  Aaj,  appears  to  be  the  most  highly  appreciated. 
As  a  proof  of  this,  on  the  4th  of  Febniarj-  we  caused  to  be  counted  the 
number  of  persons  who  appealed  to  the  clock  controlled  from  the  Observa- 
tory, which  13  placed  in  the  office  window  ofthe^Iagnetic  Telegraph  Company, 
and  visible  from  the  Exchai^  tags,  and  between  the  hours  of  six  a.iii.  anil 
iive  p.m.  eighteen  hundred  and  sixty  persona  took  the  time  from  thijt  dock. 

*'  It  is  scarcely  possible  to  estimate  the  value  of  tlm  extensive  disaeniina' 
tion  of  accurate  time,  without  refeniug  to  the  various  letters  and  memorials 
on  this  subject,  addressed  to  the  authorities  of  Liverpool,  during  the  two  or 
three  years  preceding  the  erection  of  the  Observatory.  They  all  dwell  very 
lar^ly  on  the  importance  of  publishing,  officially,  accurate  time  for  the 
benefit  of  mariners,  cbronometer-makers,  and  others ;  and  it  U  stated  in  a 
memorial  from  the  British  Association  for  the  Advancement  of  Science  in 
1837,  that  a  captain  could  not  at  that  tune  obtain  the  correct  error  and  rate 
of  his  chronometer,  as  celebrated  chronometer-mateta  had  been  found  to 
differ  from  each  other  in  the  Greenwich  mean  time  to  the  amount  of  two 
miuuteH.  The  memorial  ends  with  the  remark, — '  the:^  two  minutes  might 
cause  a  wreck.' " 

By  means  of  hifl"Kain-gaiige,"  "Barometer,"  and  "Anemometer,"  the  down- 
fall of  rain,  pressure  of  the  atmosphere,  and  direction  and  force  of  the  wind 
are  daily  recorded  ;  and  Mr.  Hartnup  is  about  introducing  into  the  Obser- 
vatory a  new  barometer,  of  which  wc  hope  one  day  to  be  able  to  give  a 
deticriptioa  to  our  readers. 

Concerning  this  instrument  he  reports  as  follows  at  the  conclusion  of  his 
pamphlet : — 

"  The  new  self-registering  barometer  which  b  now  being  conatrucled,  will 
make  our  meteorological  observations  much  more  complete.  Some  delay  has 
been  caused  in  the  construction  of  this  iimruntent  by  our  re-iuiring  it  to  be 
different  to  those  in  geneiul  use.  The  reconl  is  usually  obtained  by  photo- 
gnyhy,  and  as  the  tracing  haj  to  be  developed,  it  is  not  availaUc  for  some 
time  after  it  is  taken.  Fur  nautical  purposes  it  is  necessair  that  the  changes  In 
the  pressure  of  the  atmosphere  shoulil  be  seen  inuuedtately.  We  have 
therefore  been  obliged  to  adopt  a  different  plan  to  that  which  is  genemlly 
employed." 

How  completely  interlinked  the  Arts  and  Sciences  are  becoming ;  and  how 
mutually  dependent  one  upon  another,  when  the  record  of  the  state  of  the 
atmosphere  must  be  made  by  photography '.  How  rapid  the  increase  of 
knowledge,  and  of  man's  wants,  wheu  even  that  process  ia  not  sufficiently 
ftubtle  for  his  purposos  '. 


PROVINCIAL  INSTITUTIONS  AND  SOCIETIES. 

The  amonnt  of  space  occupied  by  our  Ezhibitioo  notes  and  deferred 
Articles  preclndct  as  from  giving  to  this  section  of  oar  periodical  theattni- 
tion  which  it  merits,  and  we  shall  therefore  postpone  the  coosiderBtion  of 
th«  progrcM  of  Field  Clubs,  Science  Schools,  and  Philosophical  Societies 
nntil  our  next  issue. 
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T\e  Jb^udeiWe  Manual  t/  Otoitfiy,    By  Profesaor  J.  B.  JtKse,  X.i 

F.R.S.    BUck. 

WH£N  one  remembers  Uiat  in  «  BubJMi  »d  well  uiulervtocHi  u  aii: 
moUc,  it  b  only  witliln  Uui  lost  few  yeuv  that  a  good  BtadtE 
tntt-bodk  has  Wen  wrtttvn,  it  is  pcrhspn  too  tnuch  to  expMt  perieeddB 
Aoy  manual  of  ireolft^jr.  Nnr  is  it  to  Iw  foand  in  tliU  oue»  Mhioti  Is 
limM  dwarfed  in  |>litn,  asd  occsMODftlly  crroncou*  in  Uimrj-  luid  facL  iT 
ik,  ho«<rY«r,  by  fu-  the  liest  bouk  in  our  lu^uagv  for  the  tc«l  tttud«4: 
phUosopbicKlly  coui-triTod,  it  tnratv  in  dej'iiruiltfnl  Kucce*siun,  and  «t  l«q|t]i 
wmewliat  conuieiuunite  with  their  reUtivt;  uapotiAa«e,  pf  oil  tii*  waiiai' 
dinate  pnrta  of  geology.  Il  lus  Invn  too  much  the  codoin  la  giv»  m 
manuftls  ouly  some  of  tho  lut  results  of  Kience  in  tbe  hiMMj*  of  the 
earth's  nust ;  hen>,  bowevtr,  tlie  »tudent  ut  intrmlncod  to  tlte  mM/^uaaj 
hy  which  theae  cooclufitons  aiv  won,  an'l  Ity  maitBrinR  wUeh  be  my 
work  out  mor«.  The  first  part,  sdmtrahly  treatod,  and  fomdqg  half  tlu 
book,  dfaU  with  rocks  from  a  phy^cftl  point  of  view ;  the 
is  palnontoloK)'  i^nd  liTDit«<I  U>  fifty  pages ;  so  that  th«  tlunl  pnVl 
b  Ibe  history  of  atratitird  rocks,  worked  oat  by  means  of  gw^^umy 
pftlnoDtoIosy,  doea  not  follow  naturally.  Tliii  wItiKi  of  old  Ufit 
hare  been  treated  lypicftlly,  wjtltout  tn'spoasiog  on  Ow«n*B  **Pnimnilbih 
logy,"  ao  as  tn  givo  the  student  belter  help  than  the  chaT>t«ra  on  k 
of  life,  which  arc  in  many  eai«s  only  rucmm  nercr  yrt  challenged  ; 
third  part  is  cscdIcnDy  illuMtaled  with  fignrcs  of  !t£0  tif  lli«  tnor«  cl 
mrteriatic  f<(>«iil»peci«s,and  uumprons  stctionsand  diA^rams,  of  which 
book  contains  122,  In  thi*  portion  the  author's  cardeas  treatment  of  the 
blologieal  [vart  is  occasionally  erident  in  the  way  En  which  jrenera  «tin 
living  arc  marked  osextinct.  l*hi.>sr,  howvver,  aro  ali(thl<le&cta,aa<loriM 
moment  for  the  student,  who  will  treasQt*  the  book,  aad  find 
eatioed  onwunle  by  the  luminous  writing. 


RECENT  WORKS  ON  ASTRONOMY. 

7%«  Oriu  <f  /imnm.    New  Edition.     I'optUar  Ajtrvmi^.    Hew 
By  O,  }I.  UiTcnuLL,  LL.L).    Roatkdg*. 

PEKIIAFS,  as  Prof«^or  MiLrhell  ia  an  Amerkaii,  and  as  hii 
country  has  of  lattt  been  oasooiated  in  onr  minds  ciil»Ay  wHlt  sUifs 
and  blootlsboti,  there  may  be  many  amongst  ourreadera  wtio  hara  neithir 
luard  of  him,  nor  yet  \uLd  tW  ^n^Vlcgt «(  reading  bis  w«rl». 


BCVISWS. 
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Ifio^WA  racMUnisnd  tlietn  to  natl  "The  Orbsaf  Heaven;"  &»  J  Uien 
we  tMnk  th*t  we  mftysafely  iMve  th«u  the  option  of  poru&ing  liu  "  P<^aUt 
Aitronomy." 

**TtieOrb»of  Il«Kren"  left  sn  impresmn  upon  our  miuil  eoDHwbftt 
ntambllnc  tlut  whieti  w«  exporinuivd  on  r«sdlu|r  Moor's  "  Epicnreui," 
«o  ricl)  tfl  it  in  itaa^nf  ani  poetry  ;  uid,  oertiunl}',  we  have  never  in«C  with 
K  work  BO  well  Sidtpt*!!  for  eneoacagio;  a  tut«  for  science  Tbe  portic&l 
ooQoepllons  of  the  Author,  or  ratfa«r  we  aboutd  any,  the  poetical  embodi- 
m>ent  of  scii^ntiBc  facts,  which  conte  upon  the  resiler  hy  surpriite  in 
tnrioot  part*  uf  tlto  wprk,  cause  it  to  rmid  more  like  a  fair;  tale  tb&n  a 
noord  of  KriratiSc  diseoveries :  and  we  never  leooHect  haTing  read  any- 
tUng  by  which  wa  wtn  m  much  mchaiited  m  by  his  deacription  of  the 
Iatu4>-  aslronoiner,  who,  from  his  "rocky  home,"  witneoed  the  Cflipae 
whid)  he  liail  pri.-iUcl«d  ;  and  whow  soul  was  atirreJ  to  praiie  his  Creator, 
the  great  God  wboec  hand  voided  the  sphere*  in  their  petli,  whilst*  in  the 
valley  beluw,  stricken  tnilUuiis  fell  to  the  ground  in  dvspair.or  MUglit  by 
the  clangour  of  braxrn  trampete  to  conciliate  tliur  offended  deities  I 

Again,  in  treating  of  tbe  etsUlity  of  our  solar  tysteni,  he  kbows  how 
cfrtain  ilow  cbaogM  are  taking  place  In  the  orbits  of  Iht  ploaeta ;  bow 
ihmm  art  a^Anding  or  cootrueting,  and  rocking  up  and  down  ;  that  all 
(bne  diaa|[ca,  howercr,  have  Uieir  liinlla;  and  uhen,  he  soys,  theae 
varialtona  ihall,  Aft«r  a  series  of  ages,  have  attained  their  masitnum, 
and  bcfum  a  new  cycle  of  movements  idtall  be  inatiguratvl,  **  the  gnat 
ef  Ktrrttitj/  iciii  thrn  Aurr  taiM  l'^«," 
We  r«ouinni«nd  erery  parmt  who  dcelrea  to  Inculcate  In  tb«  minds  of 
I  chlMrcn  a  lore  of  science  and  admiration  of  the  grander  aspect* 
oatiiro  to  place  in  their  hands  this  attractive  VQlmnr ;  and  leataom« 
itb  mi|(ht  lie  lumptvd  from  ita  perusal  to  tako  up  Profeuor  Mitchell's 
^th«r  work,  "Popular  Astronoiny,"  and  eboald  do  that  of  which  few 
|ruuU»  are  guilty,  v]x„  read  ita  preface,  we  reoommtnd  the  publishcre  to 
lit  this  dcgant  and  retn^irkably  gramniatical  appendage  fraui  tbeir  next 
lo.    Wc  find  ii  diHicult  to  believf)  that  U  bu  been  oomposed  by  the 

of  "  The  Orbs  of  Hearen." 
■  A  handbook,  "  Popular  AatroiKKny  "  does  justice  to  it«  title.     It  is 
'  anoujth  for  young  beginners,  dirersi&ed  h«r«  and  tlrare  with  sketchea 
tile  past  history  of  science,  and  Ulostiated  witli  tolerably  ^ood  wood- 
rata,    or  a  totally  difluroat  character  is  the  liUle  brvcltare,  entitled 


Tie  ffaiuUcok  i/ AitnuoMy.      By  G.  V.  CaAUBKBs,  F.R.A.S. 

Murray. 

IF  the  reader  simply  dedres  amosemeat,  be  bad  better  not  0|>en  the  pa(c«a 
of  this  book.    If  he  wExhes  to  form,  a  (air  eonoepttoa  of  the  appear- 
i)ce  of  the  heavi>nly  bodies  through  tlie  telescope^  then  let  him  glance  at 
IS  beautifnl  plnt<4  with  which  it  is  iltualrat«d  ;  and  should  he  desire  to 
gme  a  studMtt  of  astronomy,  we  venture  to  say  that  snch  a  cunocy 
vrill  bcnipt  him  to  dire  into  it*  conUriita  ;  but  he  must  be  prepared 
wtrk — for  earnest  work — such  as  Mr.  Chambers  Itaa  done  in  com- 
piling this  excellent  text-book. 


'joe 


torruist  8C1GXCC 


Ilia  aatlior  bu  araUed  hituelf  of  •rttj  ItcUImati  Mam  uf  Infi^nsar 
Uon,*  in  Addition  ia  h\a  oiro  expericfirc',  and  hu  spmnd  nu  )taina  lo  ktay 
his  tnatiw  u]!  ti  the  latest  date. 

Aa  our  rcailcn  -vviil  lian-  (>liM>rvtil  from  these  fe^   -  «re  da  sot 

rcgaTd  tliis  at  a  popular  work  od  astrotitfiny  in  llu  >    .<cM|italioii 

of  th«  term ;  it  is  oof  that  ia  likely  to  find  favoar  in  KttiooU  uf  eTCr; 
dncription,  mora  e*p«ciaUjr  )lo  we  recoiam«'DiI  it  to  t«Achen  ia 


7%0  CWaaww  -ii'^Ate  o/tiu  Htaeau^  dW  i««  lo  «v  or  J  i«MV  cAoi.    By  Ci 
Dbavsox.    Chapman  a  UaU. 

ALITri.E  work  which  profcnes  to  gir*  •'«  slni]tl«  dp»criptioo  ^f  til 
var>uii»  flii^bU  which  can  bu  viewed  in  the  heavnu  durioi;  the  < 
abd  night.**    TIda  ta«k  is  acconipUArd  io  a  try  nvditahla  ninnni 
Tlw  writer  ti-eats  wccwaively  of  the  Sqd,  the  Moon,  Vcnn«,  JojJM 
Mats,  Saturn,  tha  mt  of  the  pbincta,  t)ie  fix«d  ttort,  comets,  and  mete 
He  descYibes  graphically  the  npp«arancM  pretfutcd  to  the  naked  oye, . 
thoA6  which  arc  faronght  wiihin  oor  rraoh  hy  the  t^lcacope.    To  rtpl 
the  chanj^  and  motions  which  difdngnish  etch  nf  the  htavi^nty 
ha  ua«  luiguai^  which  Is  stngalarly  ckar  and  attiiple.     Ui-  i 
additional  chami  ly  the  subject  by  cviaparing   tbr  pmbable  > 
other  conditions  of  the  vari'mB  plantt*,  4c.,  as  indicated  bytlu 
of  thnr  axe*,  and  the  period  of  their  rotaiion  with  the  similar  conditioi 
now  exiating:  on  onr  own  earth.     Thu«  he  shaw^  that  great  extremes 
hent  and  raid  obtain  Micccwirelr  orer  the  taiser  portion  of  the  incfard 
of  Veiiaa ;  whilst  Jupiter  hm  an  exceedingly  i^tjuable  rlimatr.     Ity  tncsTrt 
of  diajtrsin'  many  important   astronomical  tnitlis  am  elucidate*!.    Thx 
iUutratloD*  consist  of  carefulIy-draTi-n  cli romo-Uthofrraphs  ;  Ihe  hearMilt 
bodies  being  represented  on  a  Mtie  gnmnO,  a  system  which  has  of  Iitf 
found  conttdtrable  favour,  beioR  L-mpluvRd  iu  both  Uie  works  aJrra^. 
noticed,  and  rery  aaccessfnlly  In  Ktath  Johnson's  "Atlas  of  .^MroDomy."^ 

With  rf.i^rd  to  the  work  under  consideration,  we  may  remnrk  fai 
that  it  de$cril>rs  cany  modes  of  diacom-ing  lite  position  of  the  chief  ptnni.'f 
niid  fixed  «Utni  for  many  ycsrii  to  come.  In  short,  it  is  a  work  adioirabl 
ndnpled  for  exciting  the  interest  of  the  young  in  aomo  of  the  man] 
wondcrj  which  are  the  pro>-ince  of  astronomy,  and  for  explaining 
chief  lauE  in  a  lucid  and  agreeaidit  manner. 

It  is,  hawevcr,  very  much  to  be  regretted  tlint  the  anllior  haa  ^ren  fn 
license  to  his  speeulations.    The  book  abonnds  in  tbeorica  with  regard 
Che  origin  of  the  world*  and  their  present  condition,  very  many  of  wbic 
Are  merely  fanciful,  whilst  not  a  Jew  are  unfortunately  at  variauoe  will 
the  present  statu  of  scientific  ksowladge.    Thus  be  thinks  tlie  sira  mi 


*  Amottpit  other  authorities  Mr.  Chambers  draws  very  y-. 
(ialliraith  iind  IJaughton's  "Manual  of  AstroDOniy,"  ti< 
by  ^[csars.  Longman,  one  of  a  woll-kiiown  and  MrriceaUv  Mhos,  cdi'.( 
by  the  two  lenrtutl  Prof«MDrs  at  Dublin  Uuivoraltv. 

t  Edit«a  by  Hind.    Blackwoud. 
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be  u  cool  u  Uie  e&rth,  that  its  p&rticles  may  be  charged  with  a  "  subtJe 
force  aomewhat  similar  to  electricity,"  which  produces  heat  and  light 
only  when  eatering  an  atmo8(>here  ;  and  that  the  rotation  of  the  sun  may 
"iaaome  way"  cansethe  rotation  of  the  various  planets  ;  that  the  volcanic 
cooditioa  of  the  moon  is  caused  by  its  long-continued  exposure  to  the 
sun'e  heat,  a  rather  extraordinary  assumption  ;  that  the  moon  may  attract 
the  waters  of  the  ocean  or  the  atmosphere,  and,  then,  by  the  "  subtle 
chemistty  of  nature,"  form  one  far  herself,  from  the  inateriala  thus  pro- 
cared  ;  that  a  dense  atmosphere  might  cause  the  smouldering  volcanoes 
of  .the  moon  to  "  burst  out  into  fierce  flames  ;"  that  comets  may  be  "  the 
agents  for  gathering  up  all  those  gases  or  used  vapours  which  may  be 
thrown  off  by  the  sun  and  planets,"  and  so  on.  The  writer,  again,  con- 
founds  magnetism  and  electricity,  and  thinks  the  Aurora  may  be  caused 
by  the  escape  of  a  superabundance  of  magnetism  in  the  earth,  and  by 
the  rapid  passage  through  the  atmosphere  of  the  "  magnetic  element,"  a 
state  of  fhiogs  not  recognized  by  the  science  of  the  present  day.  It  is 
attempted  to  be  shown  that  the  present  condition  of  some  of  tlie  planets 
may  be  similar  to  that  of  the  earth  in  former  geoli^ical  periods.  Thus 
he  sappoees  Venus  to  be  at  present  passing  through  a  glacial  epoch, 
althongh  on  the  earth  we  find  glaciers  (and,  therefore,  icebergs)  only  in 
CMinection  with  perpetual  snow — and  the  conditions  in  Venus  are  againat 
the  probability  of  snow  being  there  perpetual.  We  may  remark,  in  passing, 
that  the  mammoth  is  described,  perhaps  to  give  a  popular  idea  of  it,  as 
a  "gigantic  bull ;"  we  think  it  would  have  been  equally  popular,  and  at 
the  same  time  more  strictly  scientific,  to  call  it  an  elephant. 

We  might  allude  to  other  instances  of  inaccuracy  besides  those  already 
quoted,  but  enoagh  has  been  said  to  show  how  necessary  it  is  for  scientific 
wrilen  to  b«  guarded  in  speaking  of  those  branches  with  which  they 
are  imperfectly  acquainted,  and  no  man  can  be  acquainted  with  every 
branch  of  knowledge.  But  it  is  far  more  ditficult  to  eradicate  an  error 
than  to  iocnlcate  a  truth ;  and  it  is  of  special  importance  in  b.ioks 
intended  for  the  young,  that  nothing  should  appear  in  tbeui  which  is 
inoHiustent  with  sound  science.  With  these  exceptions  we  can  heartily 
commend  Captain  Drayson's  interesting  little  volume  to  our  youthful 
readers. 


The  last  but  by  no  means  tlie  least  interesting  astronomical  treatise 
which  ws  have  to  bring  under  the  notice  of  our  readers  is — 

A  Smnef  of  tk«  Astronomy  of  the  Audetili.     By  Sir  G.  C.  Lewis,  Rii-t, 
Parker,  Son,  &  Co. 

rr^HIS  book,  as  its  title  indicates,  is  of  s  totally  different  character 
\_  to  the  preceding  ones,  dealing  only  with  the  ancient  theories  of 
the  oninioe ;  and  there  is  one  word  broadly  stamped  upon  its  pages ; 
namely,  "care.**  No  statement  is  advanced,  no  theory  confirmed  or  con- 
tradicted, bef<H>e  every  authority  has  been  carefully  considered,  and  an 
anptejndked  judgment  arrived  at ;  and  we  have  seldom  seen  a  troatiso 
which  bean  tlie  marks  of  such  patient  research  as  the  one  before  tis. 
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Fortrus  sciEscx  esvicw. 


Xeiltwr  fl«ed  the  auUior  ngni  tha  paias  wliich  b«luu  Imkea  to 
tb«  **  taxrey  "  with  the  atnwet  aecunejr,  tat  be  bai  nBdcVMl  It  t, 
valmblc  work  of  rtslcnnee  for  itiidaiiu,  in  wboae  mind*  it  will  cle&r  mf 
tntkby  iloabta. 

For  «xMnplr,  if  a  tyro  were  to  ta.Vf  ap  two  of  tbe  works  already  refcnvl 
to,  wfaicb  do  Dot  pretaid  to  tnat  of  aocieni  aatravomy,  fae  wuaid  faul  ia 
tifith  of  them  that  th«  Pytkagtntati  and  Coperairsn  Bfstens  of  Ou  nnirtn* 
ntf  rcRuded  u  identic^  or  neulyvt,  each  havii^  tlu  aon  for  its  emtn. 
Th«  Dainitiated  student  would  be  piuulnl  to  find  thcM  two  ifMiMi 
conioiindfd,  for  it  ta  gcovraliy  undentood  that  tlien  wu  a  (rent  dlAr> 
«Bce  between  tbe  theories  of  the  two  aatraDomen  wbc  ware  S/MM)  ymaa 
mnored  fimn  each  otfaer. 

A.  reference  to  Sir  Georgv  Lewia's  book  will,  however,  explain  tU  dif* 
ference  between  the  two  tlieoria ; — 

The  Pjrthagoreanj  Iwlieveil  that  tbe  Mrth  and  tlic  beavvtiljr  bodii^ 
inekidiitff  the  *hm,  revolved  around  a  "  central  fiir,"  a  body  of  which  thtr 
had  bat  a  racne  cimception;  whilst  Copernicus  plnoed  thp  pub  in  tlw 
centre,  and  thus  propounded  the  Inie  nUr  Uicory.  PythagoraB  and  hit 
school  may  be  compared  to  the  man  who,  after  a  life-hiog  eRfort,  calcfca 
a  gBmpse  of  emme  new  theory*,  or  constrDct<(  the  model  of  aonie  valttiNt 
maehin^  which  is  rctidrnd  uMl»i  by  i(«  imperft-ction ;  whilat  Co{Mf!BieBf 
rwembka  bohm  gifted  aucceuor,  who,  having  had  tha  beoefit  of  bb  apcaa 
tor'a  exparitoee,  coopled  with  tliat  of  intcnminy  sj^sa,  aets  hia  mind  t»_ 
vcmV,  and  completely  aolrea  the  problem,  propoooded  and  in  part  unfold 
by  Itts  pred«n«8or. 

Of  Sir  Geor^t^  Lewis's  book  wc  are  compelled  alao  to  My  tliat 
hardly  be  termed  "  popalar ;"  Imt  it  will  be  found  intamtiaK 
atadenta  of  tho  Bcience,  and  will  be  largely  employed  io  edat 
ertabliahmeota. 

The  teoond  portion  of  the  volunu  is  derated  to  ufarooology,  and  hai 
given  rise  to  a  controversy  on  "  V^yftfUogy  ;**  on  the  cotutmctioQ  of  the 
rceonls  left  by  the  l^yptians  eoneernlng  the  history  of  our  raoe.  It  baa 
nothing  to  do  with  the  subject  of  aatroooinr,  however  int«in«tiD^  it  may 
be,  and  on^bt  to  h&vi^  been  more  ckarly  separaled  from  th*  &r«t  |K»rtioii  it 
the  work  ;  for  aa  it  Htauda  at  present  tbe  reader  ia  le<l  Io  REpect  a  retoa 

tlie  original  subject,  an  expectation  in  which  be  \»  doomed  todi»p> 
sintuKnt.     Wc  have  aald  eooui^h  to  show  bow  fai^ily  we  raloe  Udi 

Btmetive  work,  and  recommend  it  to  the  pemsol  of  all  who  are  taterMtad 
in  the  history  of  astronomy  Id  past  ogee. 
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SCIEXTITIC  SUMilAET. 


QCABTERLY  BETROSPECT. 

ASTRONOMY. 

Tkt  Muring  yebida. — *'The  lostPleUd"  has  at  length  rcappeaietl  ^ilthou^h 
nth  greatly  dinunhbed  lustre},  but  it  haa  hitherto  been  only  \'i8ible  in  the 
gigutic  Rilkova  refractor.  Having  received  tnfonuatiou  of  its  disappear- 
ance in  December,  1661,  H.  Otto  Btruve  lost  tto  time  in  tumiiig  tiia  greut 
tcdoBoope  to  that  part  of  the  heurenii,  and  on  the  first  favourable  night  J)^ 
cember  S9>  1&61]>,  after  the  usual  few  preliiuioary  adjufitments  of  the  eye  ^in 
adapting  it  to  the  detection  of  faint  objects),  he  had  the  pleasure  of  distinctly 
noDgntzisg  "  some  traoeti  of  nebulosity  to  the  south  of  a  etar  of  the  eleventh 
magnitade.''  M.  Winnecke  confirmed  the  obgeniition, — asdigoing  tu  the 
nebulosity  tiie  Bame  povition  oh  M.  Strure.  Three  months  of  unfavourable 
weaiber  at  St  Petersburg  followed  this  bright  night ;  and  it  va£  not  until  the 
evening  of  March  22  that  any  further  opportiuiity  occurred  of  inspecting  the 
object.  On  this  latter  occasion,  however,  the  correctness  of  the  previous 
obaemttion  was  fully  eatabliahed.  The  nebula  appeared  considerably  brighter 
than  in  December,  so  much  so  as  even  to  allow  a  slight  illumination  of  the 
field  of  view.  The  sketch  ^ven  by  M.  Stnive  fully  agrees  with  that  observed 
by  the  writer  of  this  notice  in  1655,  showing  a  small  elliptical  nebula  of  two 
ioinntea  in  length,  much  brighter  at  one  extremity  than  the  other.  The 
odebnted  oboerver  who  detected  the  reappearance  of  the  nebula,  is  of 
opinion  that  it  is  variable  in  lustre, — that  its  light  had  considerably 
incieaaed  between  Deceuiber  and  March,  although  he  thinks  that  the 
extiaordinaiy  transparency  of  the  atmottphere  in  the  latter  month  may 
have  added  to  the  contrast.  As  an  example  of  contiadictoty  evidenoe, 
and  of  the  little  reliance  to  be  placed  on  negative  evidence,  it  may  be 
■tated  that  M.  Julius  Schmidt  (of  the  Athens  Observatory)  was  looking 
for  the  nebula  on  the  nights  of  March  19,  20,  21,  24,  and  25,  in  a  per- 
fectly clear  sky,  but  not  the  leant  trace  could  be  perceived  of  it  On  March 
26  and  27  the  same  result  hajipcned,  although  the  glasiieii  of  the  refractor 
were  cleaned  in  the  meantime,  and  precautions  were  taken  to  hide  the  light 
of  some  small  stars  in  the  field.  The  sharpness  of  ^L  J,  Schmidt's  vi^^ion 
and  his  conscientious  accuracy  are  so  well  known,  that  this  is  not  of  the  least 
detriment  to  his  talents.  It  is  of  the  statements  of  those  oWrvers  who  see 
everything,  with  the  smalleHt  telescopes  and  under  the  most  adverse  circum- 
stances, that  we  are  sn.<ipicious.  M.  Schmidt  had  a  smaller  telescope  than 
&1  Strnve — had  he  had  the  assistance  of  a  sixteen-inch  object-glass  we  hare 
DO  donbt  but  that  he  wouhl  have  succeeded  equally  well.    M.  Schmidt  adds 
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pomuit  sasiics  txrnw. 


bOweUiuig  b)  th«  hiirfor;  of  IhU  aliject ;— he  looked  for  it  in  IMki  nod  1 
bnt  it  mu  "  ndirhne."    Tbe  last  ob«ervation  of  D'.A  i 
itlthongh  th«  writer  of  thu  ooticv  U  of  djiiniun  tltal  it  . 
latter  trill  of  Lhiit  y«Hr. 

Companion  of  Sirim. — ^The  exifltcaoe  of  a  coiupant<n]  of  this,  th«  Wij{fat«ii 
star  of  the  Northfni  iMHreut,  in  now  Iwyvod  doubt.  Ai  inYvkiL-ly  notiv 
it  Wiu  (liHCOTcred  by  Alran  CUrk,  with  hisoBw  Cf(Uut«>nA]of  1S|  is. 
tiire,  at  the  Ix^nniny  of  the  ywir,  and  hu  obterraUoii  ww  • 
Bnnod  by  Professor  Bond,  of  Cain'bridg«>  (T7.S.),  on  Febniaiy  1(1 ;  at 
Moivh  an,  atul,  fiuiillv,  by  >L  Lcuwll  at  Malta,  on  April  1 1.  But  al 
thiM  liutioctly  vcrifi^,  tlii.-  iiiicroniftrica)  itKtuurpiiifDlx,  us  M. 
iiulices,  ([reutly  lUlTt-r.  For  irutuDC«,  oa  February  h\  tbi:  <lislivnc«  w«i  nua- 
rarcil  at  l<>  vetvniLt  aa-l  37  b»n<ln!dl]ia  ;  on  Match  20,*  at  7  accaudi  ui'I 
4  l^iitlut ;  on  April  II,  i\t  -i  »rconila  ami  'M  hoiuln'dths.  M.  IampU  hm^ 
vrtr  Hilii«,  "  1  caiiDOt  accept  Uw  conoluBian  Utat  tlii^n*  can  have  bosa  a 
motion  in  the  star  Etifficient  to  reooiicil«  thcM  mvoaarra."  Tbe  difflcallj. 
mtcronetriml  nHasoroinvut*  with  u  flashing  itlar  like  Sjlriiu  will  W  m 
coDiprehvnili>d  by  nil  nHtrunomfj^  It  Kniaina  to  be  sls^b  wbttUrr  (he 
pauioti  u  physically  or  ooly  optically  conncotmi  with  Uie  l«r]j«  %tar— in 
Wt  t-iuu  kimiUi  in  tvpr  to  B«ta  Oriunis  and  Anlnnii. 

.\roiinlttiiu  in>  tin  Mofm.—Hr.  BirL  iinnoatK-is  lb«  rnUw.'Ovei;  uT  tfa*  mifum; 
luitxr  cmtcr  AUtaaat,  Mta*t«d  oa  Uu  weat«ni  bgnli-r  of  iJut  cutupiciiOBi 
object  -  111©  jtfan  Critiiim.  It  wa»  fint  notJcnl  by  Sehrrter.  who  «««; 
it  for  mnvttiring  the  libntion,  aft«r  vliioh  sai»i>  confitMon  apji<<Ar* 
HriM'ii,  and  it  wan  even  siipjMMnl  to  hiive  iliMpp««iv<l  MJlo^ther. 
Mr.  Webb  bus  pmu  the  full  history  irf  ita  dumijn  as  ubiterwd  by  St'\ 
wbo  ODOBidered  that  ita  appeonitKe  was  too  variable  to  b«  iuKOUiiI«d  6>>r 
th«  varying  bBg\»  of  jllnimnation.  At  fint  Sohru-t^r  observed  it  aa  a  ilwt 
j^rey  spot ;  at  other  tiniCB  he  pcrwivtd  it  as  a  votj  d«-ep  tratrr,  »iUi  a  *Mill 
•ihndoir.  Mr.  Bid,  upon  attentively  (t>tuiidcTing  tliia  olijett,  Imm  reuon  <■> 
tfaiitk  "  that  it  tfttiiinLi  of  tvro  nntrly  parallvl  naum  of  niouiitair-.^  ''' 
E.Mtfrn  run^'i  formii^  a  p«ri  of  Die  a<:tual  border."  He  ai^cara  Vi  ii:n\i 
tbiit  the  apjteaninv?  of  n  cmter  ia  produiwd  by  tbv  riiiyiiij|{  aluibiM-c  i>h  th' 
HUrfat.'c  of  the  uiouu  by  tlioee  two  niuimtalu-niqgn.  It  is  autu^actoty 
know  tliat  the  ubtiervationB  of  diiferefll  olHterren  between  IH23  oikt  1 
liarc  licrnconRniicd. 

All  iniiMrtaiit  work  on  the  t<>)iogr»phy  of  tbenioun  biw  juFlboen  animnnnJ. 
wh(4:)i  CTillo  into  n-<iiiis!tiiin  tW  vabiuKk'  aid  of  photognpfay  to  ifiw  a  "  '  -   1 
habitation  and  a  luime"  to  the  ranoiu  fcittures  of  tlie  Itiuur  burfitrc.     I 
rutitli'tl  "  Our  HaU'llite,  a  Hvlruoj^phy  ai-conliiu;  to  the  prr^ciil   ^i|.u    >:' 
Science,  by  Dr.  A.  I*  Vengeiir  D'Orsiin.*'    It  is  insrribed  by  |ivnui»:.m  '■■ 
Lord  Brottgham,  and  rcwivcn  the  bi|;l)  LOtuuiutdutioa  uf  tbir  AwtT'-i   : 
fioyal.     The  6nt  pbutograpUcta  of  the  day  are  «id  lo  hare  tntnic  tot'i    ' 
(0  the  nine   of  liio    illaxtratioiu,   whidi   iiici>Kle    numoruua    wn-i 
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•  There  appears  to  be  aorae  error  herft     Ou  refcrriuK  to  M.  Cbawirndf"' 
meaanres,  we  Hiwl  that  thi-  di*l»nre  on  Mnn>h  Ht  wan  lO^",  and  onMa: 
lO'-ir.  agreoiiia  v»;rjr  cloM-ly  with  Mr.  Bond's  nieaKiirun  0«  Febnwj  !■ 
lAMel]  dmra  ntt  ioforuialiou  tcoiii  OaitjiuuiL 
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.ftnd   lithogniJu.   where  luxutacy    of    AeUai   hu    been    principall}'   kept 

f  10  riow,    W«  tnut  thai  "  Our  SateUit«  "  ma;  be  liberally  ijabMau»d  and  End 

H  plocv  bulit  la  th«  libiarin  of  Uie  l«ftrue<l  aM  Uiv  diuwui^ruoDm  of  the  rich, 

Trhi3v   the  beuutj  of  the  pbolognijihs  will  oo  driubt   W  full;  apprcciat«d.* 

Tbf  piiltlislwjr  w  A.  W.  Bennett,  S,  KshoiHgnlc  Street  Without,  uid  Uk  find 

I  jiumbpr  18  to  Appear  on  Jnlj  1. 

Wttc  VouuU  and  PlancU.~~Vfe  Iwvn  not  b)  roooixl  wiy  Oiscoverini  in  tbow 
robjpt.'iK  durini;  ibe  tiutt  (iiixrtcr.     It  miiy  m»toniah  iiiuiy,  Ituwevcr,  to  IcstfD 
Ural  tlw  nireut  cvoicl  i/i  July,  1661,  id  ftttU  Tuibk.    Ii  wis  obMTTcd,  be- 
tireen  3Urch  So  unil  April  L6,  nt  St  Petcnbur};.     On  Jid;  I  it  coma 
I  within  A  dtyroc  of  th«  Kotth  Pole,  at  about  four  hours  of  nglil  aaceiution  ;  but, 
it  is  ne»ll(3M  to  odd,  Uut  it  can  onl;  ht  pMV«iviyl  by  tlic  help  of  the  intMt 
iMWi-rfitJ  telMcopM.    M.   Stnive  tbinlu   ttut   the   Ugbt  of   the   coinvt  U 
Tiuublu,  Kod  docK  »i>t  df[>eU4l  1111  the  diitauce  train  tlii*  sun  iind  earth  alto- 
gether.    On  April  IG  it  thowed  t^Ktinct  tncea  of  coucetitniticiit.     The  orbit, 
mlcithitvd  by  >L  Secliug,  and  which  givw  a  period  of  4  Llr|  ywn  to  this  oomet, 
KppeniH  from  thocc  Uter  obiterTaUoiu  to  Ins  the  niost  oonect.    In  legird  U> 
|]jaD«Ut  it  may  be  ttated  that  between  Miiy  S9  nnd  June  13  of  1861,  un 
,  object  ma  oba^rvM  tor  Mnja,  »t  lh«  EUmilton  CoU*gc  Obaervniory  (U.S.), 
[irhich  tunw   out,  however,  to  bo  a  dilTerent  objecL     It  haa   rec«iv«d  tho 
'  liame  of  Fa-vnioy   and    i>  No.  71  of  the  group  of  asteroids.      It  may  be 
rspi-otcd  to  reuppeiir  in  tlic  month  of  September,  when,  uo  doubt,  it  will  bo 
'  rafcrly  Bouchc  after    The  comet  of  Euclie  was  obtcrvod  by  Ur.  HarUiitji  at 
'  tho  Liverpool  Obeerrfttory  up  to  Jnnunry  2fiof  the  present  year.  On  March  iZ 
|tbe  ooDKt  of  July,    1661,   wSH  tvtiinated  of  tJio  Muno  bii^itiims  m   the 
'wtlf'lg"  nebula  by  M.  Stnive. 
8olar^i0U,i<.  ~A  ^.-ircuhir  spot  iwu  upoo  the  wait  disk,  tul868,  Morab  30, 
[iMtWMn  t^h,  STuL  and  .Sh.  !)0m.  A.U.,  is  worthy  of  notice  from  the  extrur- 
[(Gnaiy  aiotjou  which  wma  pcrocptiblc.    It  was  obacrved  at  Manchester  by 
[W.  Lanauis,  £04-.  wb^ne  ob«rnrslion  wnn   confimed  by  a  fntitiA.    During 
■boTe  iutorval  it  appenrwl  to  iiiorc  over  about  lw«Ivo  uiinutM  of  are; 
fnnn  thv  diiij^-nitii  coinmui)ic«ted,  ifr.  Uind  thinks  it  oinild  not 
I  been  mor?  tlisn  eik  tuiiiutes.    'HLoapol,  scconling  to  Mr.Lunuuts.  was 
circuliir,  p<  rlWrlly  defined,  and  tibvMit  seven  &«couds  in  diameter.    The 
[•un  WM  particiiUrly  tr<^  from  »potii  for.'>«T'enil  nionuDga  ptoviotuly. 

Plantit. — Mum  will    b<  a  rcry   conspicuous  object  durinjf  tJ»  autumn 

LluODtli»>  arriving  st  opposition  at  tin-  hejjinninj!  of  October,  when  hiM  nppn- 

[nat  dijuuct«f  will  amount  to   32  spcoihU     As  thw  pliinet  is  siboi'e  the 

LHltMbu*  at  this  epoch,  it  will  be  much  more  fiivounbly  seen  thiui  durittg 

be  oppoMlion  of  IHGil,  when,  although   its  diameter  aniuunlcd  to  SS^ 

dimU,  it  WHS  lit  the  same  limC'  28  degrees  nf  Mnth  dedinatioD,  which,  of 

utoile  liny  delicute  observation  alnioot  )ntpo«sible  In  thohO  Utttadu. 

'  ywtn  must  ehipue  before  the  phinet  wil]  be  loea  agftin  to  mcb 

TariahU  Sinn  and  Ihdr  Mtamnuitnll. — The  subject  of  vnriable  et4rs  is  one 


*  We  )uv«  seeD  two  or  thrw  prooCi  of  tbcBC  photogmpfaa.  cncii  of  which 
TtMeaU  different  portione  of  tnu  moon's  snrra<.-e,  aod  cooeider  ttiem  very 
IttKUted. 


FOFCLJUI    SOirHCK    ItKTlKW. 

pn-At  hURHt  l4  the  snnt^'itr  A<tiviiMmiir,  wfcu.  1it  cortNi^t  fortlM^  i 
bring  hu  eje  M  d^tMt  tvit  smiiU  ttitVattimm  el  '  A>  ui  f«xui)Jt 

<tf  U»  Pxw-LnwM  viU)  which  Ihptr  prnitdH  iu«  <li>l ,  wr>  nilgfat  ril«  tbf 

cwAoTtbe  atar  SOtoari,  tb«  uiniinaiii  nf  vhich  ww  obwrvMl  )>7M.! 
at  AlhciM.  un  April  16,  fb.  27'OtD.,  or  wilhin  ODMhinl  of  an  bmri 
time  fiiretol*]  liv  PloCbnor  Argdander.    Mr.  Buorie,  irf  rnubridge*) 
pTPpoBW  ft  nnr  linipV  pholoaiot«T,  oombtiDg;  of  a.  pkt#  of  lAm  ito  I 
which  uo  indiuwl  to  each  otJKT  by  a  few  nuButftt  «f  nrr.      Br 
t)i«  Q>ij<et-^I«M  of  Ik  ttnlMCOpe  vrith  tMi*,  llie  iiua;;^  (i.' 
nKlnoed  to  lluu  of  a  fiuiit«r  odp  smo  with  ihc  full  ni"  i  .   -  ^ 

the  araw'of  tlu!  oorered  and  uncuvendimtHof  the  objaot^gkaa,  thi  nnlU^ 
of  tlu>  two  noin  iiwy  be  arrirf^  at,  takinp  tnto  Aeetmat  tlir  nbMrpdrm  abd 
KflMrtinn  of  iht  pliitc.  Tt  b  4nubtfinl  hAvrcver,  wlwlbt^r  LKc  oldrr  UHt 
aimplflr  plan  be  not  moiv  Anunoilicitis  nnd  }^e«  i"]iiall5  f^oMl  reaolla. 

V'ariMt  Ntbflti. — M.  Sdindill  [•oinb'  (ml  rJtut  n  Aimtl  iwtlxibK  w1wm<iiImI 
Sir  1650  i»  lib.  le-Sin.  of  R.A.  and  W 23'  t^f  >'  '  U^  to  tbc  &iiai 

Star  Aaps).  and  which  aboold  be  vwible  vitli  a  -  ;':!*cofw  or  MOft* 

N«pkiT,  huK  btODUUB  M  IUbI  thnt  ii  u  Heen  wiUi  ihf  t^iu-st  diiliLmtEjr  vlik 
th^  lat^^e  reftuMr  of  Um  Athma  ObBemtory.  Thtn  mn  tut  wi  doubt  itf  ilt 
fimuK  bmom  aad  ita  pnMOt  (ttntima.  Aa  thia  object  is  saw  rMbte  In  A» 
heareoa,  iterbapB  fflch  obaotrMi  u  pcMMSft  f.'ootl  IclvsdopM  uu|f  turn  ibtEr 
ntUtntiun  u>  th»  int«««ntin]t  object  HirJ.  Hi^ncbfl.  m  a  Iptter  Ui  Mr.  Wai, 
fnnuBhai  anoUwr  vuuuple  of  a  '"'""g  nebufaL  This  utiv  was  twice  obwm4 
by  Sir  W.  Hcnchcl,  who,  in  1784  and  17B7,  mw  bro  twbnlip  Hna^  tqfrilm 
thcpkcMof  which  wfwreqteeliTvly  ISh.  SSm.  !•(«.  nri  -.an^wHb 

N.PJ).  75°  33'  luid  75°  atf,  onljronc  of  wbi«h  U  now   ^  <  .i  ^ough  tbaf 

aic>  DOt«d  aa  banK  of  Denrlrtbp  )ntn«  brijjhtnwa.  A  tHiwxi|*e  oi*  finr  ibiIim 
aperUin  thuuld  aliow  both  object*. 

yffrii&t  c>y  Orton.—M.  LoescU  hu  diBainrarrd  a  oew  star  in  tin  tispcdan 
of  Orion,  flitmtnd  noar  Theto,  which  appom  to  be  a  full  tmi^itodf  Imi 
than  thai  known  ai  tha  aiicth  star.  TTith  hia  giant  rcfluvtoc,  nnd  uaAet 
Uio  tninspurtnt:  nky  of  Mnltn.  he  has  obtautiMl  aone  axr«l1<int  rw>wii  nf  tllia 
wonilotfiil  iibjoct,  and  inliiimtn>  IriH  inMntioa  of  maUiu,'  it  lh«  ral^Mt  «f  a 
ftnb  brvtatigatioo.    M.  Straw  haa  eotm  to  tlte  <  ^  bttm  iiomW 

aad  caiefhlohaerratiflOBt  that  tfaoceiiMJngioui-M  "  >Ia  are  auli!iHttfr_ 

npid  ehanffM  of  Ugbt^  aad  ia  about  to  publtah  an  extctcrire  ntemotr  i 
tiBbjvot 

iSniKnt. — Bvtwni^  May  17  and  Aii^nift  IS  the  rins  of  Sitiirn  la 
A  6iK  oppnnnnity  is  tlius  ofToHcd  of  olMrrriog  his  satelUm.  Thne 
with  th«ir  i-clipwM  utd  occtdiatiotu,  have  been  seen  to  gmrt  adfaidafc 
dnrinf:  the  prearat  gpting.  M.  TjmwII.  on  one  oeeanon,  nv  ihcin  aO  in  th* 
fidd  at  the  nantr  lime,  with  the  exception  of  Japiltu.  Thi*  diatinptUwd 
obMtTCr  a  of  opinion  tbiit  if  Unuim  iuu  itu>rp  Lbiiti  four  ntelHlca,  thtM 
which  aro  nniiisouvtred  arh  wn-  mnch  Ktiolet  thau  ihixv  vhiuh  ntv  rljAfr 
in  hilt  U'iMcope. 

.VurW^onAnw. — Profeaor  Littrow  haa  diaconted  in  tlie  Tvnna  Timtt 
April  27,  lS2i',  a  iiuLice  probably  beiuitig  on  the  intm-JSlL'jruhal  ilawt 
nmnd,  w^-dcsi^pwd  curabr  a^  wna  aeeo  by  Mr.  Btmnheiliri  od  Pet 
J%  taSO,  «t  10^  a.1I^  AaXsausauWV  V;  'vb."^«ViaU^  ^OKokir 


scieimrrc  stnrnAcr, 


Mi 


m  iu  enuge-rcd  eolour,  uid  upi-ciallj  b;  Iht  uunsuid  moUoti,  oooqilfltit^ 

I  |b»  diiuwter  of  Uk  ma  in  oettrty  Ara   bonrB."    Mr.  BleinheiM  wiw   da 

■irvkc  Ml  ■obu'  olxtetTfttioos,  having  pursued  choM  phfoomena  for  aaaiy 

jmtA     Tbo  mining  nebula  ebove  paihUid  out  hy  Kir  John  Hcndial  h»B 

[1««B  fanoil  by  M.  C3M«otna«(oa  April  IU).     U  may,  however,  hjire  beoa 

nvwihlp  whra  looked  for    by  M.  lyiVrrest.    >Ir.  D*irw  had  £witiiBilly 

Fobwrvvd  Uk  ^bsdow  of  "ntan  on  Suuira's  diK.      That  taUHitm  will  pww 

,  orar  thv  pLuiL-t,  ua  July  4,  7.3ii  pjn. ;  JuU  Si),  6.47  ]Un. ;  and  Angnit  S, 

Jm  puin.  (thne  ure  the  (ipproriiuMf-  tiucs  of  inftroa^    He  thinla  h  tuny  Ite 

by  »  firt-Cook  telooope  of  four  incfa«a  »)wntire. 


BOTANY. 

XTSIK  Upttt  TVacL— Dr.  BerthoM  St^nwn  dtwrihes  n  rixtli  cpeetn  of 
^"  Cpmt,  art  witb  b  Fiji,  whk'h  is  not,  howerer,  nlwottitcly  new,  UHta^ 
now  aoauM«ly  described  for  the  line  timo.  UapptuniohKTDbaui  ocif^nidly 
dbeavued  by  Pr.  Goorgv  BctUMU,  of  Hydtuiy,  after  wham  it  ia  now  ounwl 
^nlMTw  BcniuM'i.  Tbmif^  pouonouB,  in  ptopeitiea  ue  not m(A  M  Ar«  iMori^ 
Uk  Um  doftdly  Cpu  of  J»m,  And  it  is  ranArkuble  that  it  always  appaun  in  a 
■taitaiWIjeA  itata,  do  bnily  wild  plaata  having  been  found  rilhvrhy  BninvH  or 
lan.  It  i)i  uMially  (cnind  pUntad  io  the  ntij^boutbood  o£  teinpka.  and 
A«  surpuaing  beauty  of  its  foliage  and  ihiit,  it  tanggMtedaaapnliBlile 
iomaU  of  Bnnipoan  eonsertatorin. 
'iap  iipttm  of  CttndautttitL — The  adnutag«s  dnircd  from  the  to^  oF 
'al<d*»  cwM  in  transinitting  pluttta  rmm  tropical  conntrie''  ure  wU  illuBtnt«(l 
the  ntaxm  with  wliich  tb«  above  plant,  CI«rodendiOBThoiiHOlue»  baa  baou 
BBltJvat«d  ID  the  Edinburgh  Botanio  Gonlcu.  It  ia  u  verbaaaoeaas,  Bfamhby, 
twiaii]0  plani  fnnu  Old  CiUubor.  wluae  ihoiry  flowen,  having  a  white  oilyx 
jowl  erimsnn  corolla,  and  growiag  in  nnraenHB  ehut«nt,  nndor  it  a  deaimUc 
addition  U>  conwrvatoiiea.  It  ia  deacribed,  writh  a  plate  by  Probaaor  Balfour, 
ta  Um?  BiUnfnirt^  Xeie  PJiUnMiihifal  Journal  for  April. 

JKmlM  PUnt. — Tho  faU  of  the  Burke  and  Wills  exploring  party  in  Aus- 
tnUa.  wliH-l)  ttnrtcd  at  tlie  end  of  December,  l&dO,  with  ifao  iatcntitni  of 
cnMBiitt;  tM  the  tinlph  of  Cnrpuaurio,  has  mused  w  much  intereat  and  sjnn- 
patfay,  that  tho  above  plaot  haa  existed  noroidewMa  atttatko  ftmn  Its  amo- 
therewith.  Wiien  nearly  oxhanatad,  tho  part?-  aonglit  the  aMJaaaee 
the  native  bltuibi,  who  gave  them  some  "  p'mnded  Nardoe  aottL"  The 
anbw  plant  waa  afWrwardx  disvovfrad  by  tbum,  but  the  ooUevtinjr  and 
inrtintf  of  the  «veij  wan  too  nindi  for  their  redoced  strength.  Although, 
',  the  blocks  live  so  much  upon  Nardoo  seed,  it  does  not  appear 
to  hare  beta  iiifficifni  BusLcaann'  fur  EoTDpcan  eonatitntiotia,  fur  notwll)^ 
a  plentifiil  anpply,  Wills  expired.  &>mi>  of  tbo  aeeda  faimd  by  his 
hare  r<wchul  thia  eountry,  oimI  uh  allempt  Io  uiJtirat«  tbeui  will  he 
ide  at  ibe  iMinbui^b  ILitaniv  (nuiU-ii.  Tlin  Kudoi>  appcvn  Io  \yv  a  upo- 
•  of  Maritilai,  w  reppcrwort,  probaUy  Maniita  ^nadr^olim,  a  ajyto- 
mac  plant,  allied  to  the  Lyotpodkacro' 

riftlaUt  Tjtjim.~The  p-..i—"». <■  ■>!-—  — «- 

and  £a«t«ni  Alia,  as  coui  i 
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roi-cuut  Bcie)tc£  Esnrw. 


i-ombin^d  wiili  nthcr  cireonisLincM,  Pnrfbaur  OHwr  tlilnb,  CiTmit  tkt^ 
IiIm  that  a  mif^tion  of  funus  hus  Ukcn  plocf  notlh  of  lite  PatiSe,  hj  i 
ovrrlxTid  caminunicatinti,  which  may  Imve  exutnl  duriiifi  die  tirrtiu^ 
soiK^rherp  abont  B«hriii/i>  Strtiht,  ur  Uw  line  with  ih»  Alcutuui  klitnia ; 
tv  tliut  CBUKe  if  prolttbly  dur  the  oominuuily  of  typM  in  the  Knttwrii  i 
Korth  Anerioi  and  Uip  Mkuciiue  of  Europe 

Vitlribuiion  o/  Funfi.—  Ti^f  emiiKnt  myoolo^jst  M.  Frim  muofca 
the  lowest  fnmut.  as  IVniciUiiini,  nuij  be  fiiun<]  alike  on  the  A)pi  nf  LqJ 
utul  in  the  libynti  di-^urrt ;  whU<>,  for  the  higbrr  funiin,  b<«l  add  hamidil;^ 
«re  pocoliiirly  ncceeenry,  Hcnoo  Uio  Hynurtiomycvtw  oad  QacteraiayaitB 
only  oppair  when  the  matber  a  pecuUtrly  fikronrsble,  or  aAaralnailMat  raiaa. 
Hrat,  howcrer,  to  more  ossvatisl  fur  punt*  of  Inglier  oTgiaimliaB  Ham  ftr 
110^1,  inftsmucli  nj  ninny  higher  ipads  of  A^uio  Boariib  ftt  tho  dn«  «f 
imtainn.  M.  Fiice  rf«of{nlzM  the  »xiit«iic»  at  two  vMU*  pamUu  u>  Ihtir 
fun}fac«oiu  (^wtb — r  tempuitttt  auil  a  tropiml  aiiie.  lit  tli»  ImnpcnUa  anw^ 
the  Foa^  are  distributod  In  u  v^ry  aniiona  nuamer :  M-faQc  in  the  tsvfiiad 
ngiooB  there  aiipcHri  to  be  a  more  Riwcbl  pUn  nf  tli0M»a  in  iha  mrtal 
oonntms.  Tlie  whole  at  the  ruthcr  Imig  pitppr  orthi.t  iltiMtriMis  tad  ]aimtUd 
mycolo;j^t  a  wcW  worthy  o(  pc nuuil,  itnd  at  tUi*  hi£(hnt  tntarsrt.  It  wiB  1» 
found  til  thi^  "  AniMln  of  Miiliirul  Hiiil/iiy  "  fur  April,  liMviiig  lirmi  Uvatiittni 
from  Uf}  "  AnimlM  dn  Scionoce  IJatareUeE."  It  oripnally  RiifKnred  ta  tfa) 
"  TmniMctioiitt  \4  the  Actuleiny  of  UpsalA." 

Potato  DUta»e.-~yL  Fries  iibwrvea  that  tbtH  dtWKBC  is  anotnpwed  by  tht 
growth  tit  MTonil  ttpeci«i  of  Muc«1o ;  biit  their  prMPiwc,  n«v»rtllri«i«,  I*  «i- 
dttitly  nuthin^  more  tl»n  the  emtii«ttu»,  And  not  the  dHcwtit  tame  of  IW 
morbid  nffL-ctiun. 

jVrii?  ffnftc'i  Jf(u*«. — Mr.  W.  WUwn,  of  Warriii;itQ[i,ftiiaDtt)iaai  UmlMmia 
anpUtiin  iSrhiniprr^  «  8«-o<1t^li  »prcif',  in  a  new  tnamhy  ipnC  omx  tbtf 
pliif<o.  UyfiiiuM  EtirfijriuM  {Schimi-tr)  bts  bpeu  fuiiutl  liy  Dr.  Wuud.  <rf 
&fiiiicbi^t<T,  i)<-nr  Uic  Riiiiitttini;  Bridgi-,  Fifmlirrv.  Thens  Mt>  dnly  tuM  nr 
two  other  British  ntationakngwa.  Servnd  otbv  mowe*  ian  booa  i«fW0y 
added. 

Vtyttadon  uf  tAe  /tfaiift  of  St.  Paid.— Tim  Aiwttiwi  txplorii^  dxpcilHiM 
in  the  "  XnTum"  having  ]nvc«tif^l«d  th«  Itotituy  of  ihfii  tvmnrfaibfe  irhir-*, 
Iho  ro&nllit  m&y  be  Knnimcd  up  in  &6  sp^nu  or  pbntit,  lnde]i««d«al  flf  no*, 
besitiM  II  feM'  inlniduo-d,  eiltivatMl  »(pcciei».  Th»  tiniiw  oOiadkt  wf  II 
■borij^tnaT  fli'nvrhi;!  pL-intti  (of  which  Onrv  piUMM  ittid  t  n  rU4h\  S  frm, 
1  lyropoiliiiiii,  3  iiioMc«,  2  litvrvorW,  4  licbMU,  uul  33  idi;|ir.  ne  -oalj 
laonld  on  tins  ibIiiih)  U  fominl  liy  tfa»  denqy  of  tht  plantfs  <^ii:4V^^I 
yet  it  ui  in  Nmie  pbMs  »TenU  fet-t  thick, 

TJte  CqUor  Plant. — The  mItlTnUnn  of  cotton  bt  Mhorwunlirinl 
fjotlthcm  (labGA  of  Amanc«  l«  a  mbj«M.-l  of  tniich  iiit«pert:  On  Che ' 
the  river  L'tlnbris  in  A1;n>r^  in  a  Tu«t  pUin,  eontainiDCt  Mbwit 
acK«,  uti  mwl  nf  which  cotton  would  gmw.  EctvoHivQ  xmAa  tar  trngptinf 
thiK  dititrict  arc  iu  lli«  miinc  of  v»iii!triic-(tnn.  tind  sororul  oampaakii  (oiiaAf 
iKcui  Eof^di),  HH  wvll  ae  pririitf^  tr.diTidiiJd\  Arc  nlivady  lutldui;  »  iiAii  ifl 
Udi  proniiHtn^'  field.  The  cliuuitfi  in  LL-althy,  pxcefAiii)]:  that  iluriait  Aopal 
and  Si'pleinhfr  *;^cphTui!s  which  luar,  bnwevrr,  Win  in  h  (.Tt^it  i 
avoldwl  with  due  c«,t«  V  *wi  1»W\t  S*  ^»fr]  ^Atfwv- 


iSCUKTrPIt    tftMMAllT.  -At 

S«vonl  diatu^uished  botonUta  have  rAccntly  b«en  coUud  team  the  scciia  at 
■  Uboura.    Orl  LiMwig  v^n  Blnme,  M.D,,  of  Irfrtlcn,  iliwj  nt  Uiiit  city 

Ffbniary  ;  nnd  analher  cniincnt  Dutch  btitAnwt,  Willein  Hcndriok  de 
ftieM,  (■xjtinvl  ui  ihe  «a)ii<>  pliiceoD  jHmiaT>'  23rd.  In  gnr  own  crtiiilr^',  *e 
irp  In  IniwiiL  the  death  of  Mr.  Wiil  llycrrr.  F.R.S.,  ii   iMWi-  tndi'i*"liiWy 

iriMteii  wtth  iht  fHihJK-t  of  Lidtinioluj!;}'. 


CIIEMISTHY. 

PL' UK  ClIKMISTRY.— Uiir  lut  (|UKi-li-ily  tvlnwpKl  of  Pure  Che- 
mistry  wns  iatroduceil    l>y   k    few   f;trla  whic)i   hiid  ))r«n  ihltly 
diicuvrrr'l  rr»{>ectioj{  (liu  divisibility  of  niaUcr,     More  iTCtiil  rriM-Ai'cliei 
tuir«  tlionn   ihst   even   (ite  incretlil>le  ntimlitr*  ultl»inrd  in  the  fonntr 
niperiuenU  fall  fnr  short  i>f  wlini  wo  now  know  must  Iw  the  aotual  fact, — 
in  the  case,  nt  all  eventA,  of  aomt  volucile  liquids.    In  the  course  of  bouc 
L^periai-ntA  on  the  itb«or)>tio»  of  heul  by  ^seaus  inatUT,  Tyndull  has 
^Broved  that  air,  which  in  its  {luro  atat«  is  pvrfcclly  tniua|iarent  to  radiant 
Hbnt*  l)ect>cn«ii  nJ'snluli-I y  opuiiue  lo  that  force  if  it  contain  a  mintita  trace 
B*f  aonie  coni]H>und  piscs  and  vajrour?.     A  layer  of  ainmouia  tlino  fvet 
~l«Dg  ia  perfectly  black  to  hrtit  fiiiamiting  from  an  obwure  source.     AL  a 
tMuLon  of  Dn«  inoh  of  inon-ury,  tlii;  abhorittion  of  Milphurguii  acid  is  8,000 
liniM  that  of  air  ;  ami  the  jMrffctly  tTAn«par(Dt  vaponr  of  bonim-  cLlier, 
at  a  Icniion  of  tlw  tenth  of  an  inch  of  mercury,  lias  an  al>4orhing  power 
upQO  heat  ltl6.0W  timw  that  of  air.    It  i»  with  thia  latt«r  boily  Lhiit  hamt 
noet  astouinhin^  rssulls  hav«  Iwtn  obtained  with  respect  to  tlie  diTiubilitjr 
of  matter.    By  admitting  a  miniit«  trac«  of  bomcic-cther  vapour  loto  tlu 
Eprrimental  tub«,  «xliaustiiig  It  to  tho  Icutb  of  an  inch  of  prcauri  by 
I  of  air-^uini),  then  admitting  pure  nir  into  the  tube  and  r*-(  xliauit- 
it  Ut  the  same  teniiiou,  tlie  aliw>rplivo  prnpci-licn  of  titc  vapotir  could  b« 
trimriitolly  dbMrvnl  nhcii  otily  the  moHt   iafinit«»in>al  fractions  of  an 
fihere  were  picKnt.     lly  ropcutud  r:disuiftioi»  aud  &we«pinc;  out  of 
ibe  by  pur«  air,  tho  prufessor  fuutid  that  the  action  u^ion  rudiunt  heat 
of  an  amount  of  bonicic  etlier  vapour,  {wsaessiiig  a  tension  uf  only  the  one 
tbouaaud  and  twelve  millioa  fire  hundred  thousandth  (I -l,fil'i,^00,OOOUiJaf 
an  atmosphere  was  easily  measurable.      The  actual  n-eigbt  of  boracic- 
etber  Ta)mur  pmenl  in  a  cubic  inch  of  air  al  Llial  lennion  U  so  Infinit^y 
anaall  as  utterly  to  defy  the  atleni[its  of  the  human  mind  ta  compnfbend  it. 
Vixsium  oHil  /iti^Jisui.^lii  Uraodcau,  whoM  i-csearcbes  on  the  tn-o  nrw 
totals di^overed  by  spectrum  analysis,  Cd»fium  and  Ruliiliuin,u'erc  briefly 
ltk«d  in  our  last  nnmUr,  lias  continued  his  inveatj;;nti>m!>,  nnd  now  findii 
at  the  latter  metal  is  one  of  the  most  widcly-distributod  Indies  in  nature, 
iitg  alwayx  praieul  iu  tlie  mineral  conatituenta  of  beetroot,   Utbaeeo, 
t,  tda,  ;;rB|>e«,  and  other  vesdabU  substance*,     'lliesc  bodies  of  oour«o 
ivG  it  from,  the  soil,  and  .M.  Grandeau  gives  data  by  wbicU  it  ja  abown 
thit  amount  amionlly  alfsorbed  from  an  acre  of  land  by  a  crop  of 
is  sumeubal  cuntidcrablc,  and  by  no  meant)  to  b«  neglected  by 
a-^ricultural  chemiits  in  iJietr  experimental  inquittn  into  thi  Inorgaulv 

^M>d  of  pUllt«. 

i.Vtf  jun.,  of  >'eiv  Uaven,  thus  explains  the  ditcovcr^*  uf  llieM 
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mw  and  nn  inoUU  in  Triphytitit :— "  Uaviug  okWttfrJ  *  fia&ntitjr  td  itit 
nslduei  of  the  preparation  of  lilhia  frgia  tripliyliae,  which  i;bto,  wta 
examinsd  to  tbc  epeclroia  apparatus,  itvidooccs  of  Lb«  prMcuc«  of  nUA- 
dium  anil  ciD:&ium,  I  hare,  at  the  rei^nest  of  Profnaor  Baasea,  muk  m 
analysis  of  it.  After  Uic  romoral  of  the  iioo  and  pluHpboria  acU^  and 
th«  convvrsioa  of  llie  siilphate»or  the  alkalies  Into  cbtoriJea,  it  waa  tanni 
io  contain  :— 

Chloride  of  lithium  401IU 

,,         potouiam      ...         ...  ...  9^ 

„         fodium  ...         M^Oi 

y,         cvtiuin         ...        ...  ...  t^ll 

„         rubtdinm      0*10 


\oa-no 

"Tlia  methud  of  uvLiuinlinff  tits  ruliidiam  utd  otaium  Jcprnda  nj-^D  : 
inaolabilitj  of  tlia  placina  chloridee  at  compared  to  tliat  of  the  lanui  «U  i 
potassium  ;  and  the  diircr*ni>«  of  solu1:)illty  is  not  sn  grccit  as  tw  ^in  mj 
accurate  aoalytirol  rvsnlta.     'I'he  above  a[iproximatiuQ,  however,  i 
iiliow  that,  lilco  somD  otiier  tnini'raU  conlainiiijf  litiiin,   Iriphyltaei 
Hoiitll  iiuantitieii  of  thetie  new  and  highly-intvreftio^  alltaUae  ha 

Fizeau  baa  rseordud  a  curious  and  uomcwhat  paradoxical  rxpcrimesl 
OD  UiQ  light  erolred  liy  burning  Sodium,    FiaJing  the  t-: 
m  aoda  compound  coinmunicatcs  to  a  flamr,  not  of  sufti  i  -  .  . ', 

aome  reM&rchrs  in  w)iich  an  intenso  but  perfectly  homufteoevus  light 
requisite,  this  cxpehmontw  tried  the  plan  uf  burning  the  metal  sodium  I 
air,  In  tbe  ex(>«ctation  that,  as  the  combustion  was  aoQoni[>anied  witJi  sa 
extraordinary  development  of  beat  and  light,  a  hotnc^vnooua  lif;bt  of 
desired  inteustty  would  in  this  vray  be  easily  obtained.  Upon  trying 
sxperimtiit,  however,  it  wu  found  that  tbe  light  of  llie  burning  mi 
was  <|uite  UifTerent  in  its  chaiacter  to  that  known  ad  the  urUinary 
flam*.  Tl>clatt«r.  when  eaaiuiti<.tl  by  spectral  analysis,  tttow& a  Ii 
doublo  line  D  ou  a  dark  ground  ;  but  tbe  former  was  seen  to  nail 
lif[bt  which  ill  tbo  spectroscope  appeared  continuous  from  the  red  to  the 
rlolet,  with  the  exception  that  the  line  D  stood  out  perfectly  black  on 
the  luminous  ground.  This  unlookcd-for  phenomrnon,  Blnin);*  as  it  mar 
appear  at  first  si^ht,  is,  however,  in  strict  aeeordancf  with  theory,  lluftct 
that  tbe  brigbtaodlutu  line*  can  baretvrMf  or  cbaagad  todark  oauahy  purfig 
through  a  Uyer  of  heated  sodium  vapour  is  well  known,  and  6>nna  lbs 
fundarocntal  point  of  Kirchhoff^  theory  of  the  coustituliouof  the  sua. 
I'be  simple  exidanaUon  of  tbe  block  lines  in  the  al>OTr  irxperiineut  appean 
ihorcforc  to  W,  tlint  tbe  sodium  corapouuds  fonned  by  the  Ten  rat 
coubu«t!un  uf  tlie  metal  were  carried  up  into  the  llame  in  ihe  aulid 
end  heated  to  whiteness,  when  ihey  cmilted  light  nf  every  Uegrea] 
refratigibilily :  o  layer  of  ignited  aodinm  vsi<onr  being  In  front  of 
contlnuuua  speclmni  carved  out  of  it  the  lilack  lioeii. 

Before  we  learc  the  subject  of  Artificial  »frtira,  wv  may  refer  to  a  nMthffl 
lately  given  by  C'rookes,  by  which  thes«  can  be  ubscrrt^l  in  great  ptfrfteiiDa 
with  very  simple  apparatus.  I'he  beaaty  and  porfcctluu  of  a  melallk 
sjiectnnu  depends  id  %emnl  ttv.>ii  th«  heat  of  tho  flame.    In  or4tr  %tt  Maff 
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St  MHie  of  lli«  finer  uid  chsractmstic  linn,  complicattd  tltetricftl  App*- 

r»to»  (i™*hll!n-rto  liMii  empIoysiJ.     Cr(Kik«,  boM'ever,  lias  sbowD,  Oiat  by 

rmplo^in;;  Itie  inrtnllic  compounds  id  (he  fonn  of  chlorntcs,  nisny,  ir  Dot 

*U,  of  t!i('t!<  brilljanl  appearanvn  can  be  pra<lue«d  will)  tlnsonllnsry  gat 

lAatni'.     lie  >)ciK-ribes  tlw  great ly-iin  proved  appearance  which  is  thos  ob- 

Ined  when  baryta,  utrontiA,  lime,  potash,  »«la,  and  lithia  arc  examined 

I  tliU  n-Ay.tbe  bftlHant  blue  line  of  the  Utt«r  inetAl  being  distinctly  viiible. 

?lui   ■jiectni  of  many  of  tltn  h«ary  metal*,  which  can  nut  ntuxily  Iw  Mea 

^•xrppt  with  the  electric  light,  can  also  be  submitted  to  examination. 

ProTefHiT  ZuiilL'dc«*.-hi,  of  Paduu,  ja  of  oj^iuu  thAl  thfl  Hum  Id  FraUQ- 

's  qiectmm  arc  not  all  fixed  one;),  but  that  aom«  of  tliem  are  raiiaUe. 

id  the  general  tendency  of  recent  exau^natlons  of  solar  and  other  tpaetra 

la  lofthow  that  prismatic  analysis  i»  not  of  that  ab«olat«  and  onchangeable 

|Charnct«r  ait  wan  at  firvt  su}ipo«cil,  but  that  it  in  stubject,  to  a  small  cxteolj 

<  condition*  of  tempcratnre,  Stc. 

H.  J.  M.  Leguin  has  examined  the  spectra  of  pluwpbofiu  and  Hilpliur 

by  rolatili^in^f  thnse  substAncca  in  a  current  of  hydrogen.    The  vajmur  of 

pbrnipborus  in  hydrojjen  gives  a  red  ray  ;  an  orsni^  ray  almost  as  risible 

the  red;  two  lesa  disrinct  RTtfn  rays  ftt  the  more  rcfran^pble  end  of  th* 

tible  part  of  Che  grvrn  ;  and,  at  a  comparatively  dark  interval,  a  bluiab- 

my ;  then  some  feeble  blue  or  violet  raj-s.     Of  the>«,  the  rod  and 

ilab-^rern  rays  probablybelon^  tothehydrogen.  Intheeulpharspectrum 

tiere  is  a  red  ray,  and  threo  dtslinct  and  nearly  ci|uldUlaDt  green  raya. 

thne  f^Mn  rays  ath  the  most  prominent  part  of  the  spectnim  of  sol- 

pTiur  ;  they  were  seen  with  unmistakable  precision  in  sulphuretted  hydro- 

gen  and  tnlphuruii»  acid. 

The  snine  iuveeiisator,  in  a  not«  to  tlio  French  Academy  of  Scleactt, 
On  tlie  Spectrum  of  the  Klectric  Spark  in  Compoand  Gaaea,"  etatea  thai 
the  sgirctrum  of  finciride  of  siliclum  exhibits  a  large  vivid  blue  my,  very 
farfrotn  the  GT«cn ;  iind  tlie  »pectrumuf  fluoride  oftiorcn  i^ires  similar  results; 
•nd  he  therefore  attribntos  this  blue  ray  to  fluorine.  Ue  state*  thai,  whilst 
obeoiicat  decomporition  i»  being  produced  io  compound  gases  by  the  eleo- 
tricipaik,  the  bands  in  lUetr  spectra  om  not  distinct,  and  the  spark  is  enve- 
loped by  a  halo  ;  but  when  the  compound  gaa  is  nearly  all  deoompoiad, 
lhi>  ipark  becomes  slender,  and  the  bands  In  the  spectrum  much  mora 
dirtinc!.* 

TIte  Hn«  of  demarcation  between  organic  and  inorganic  chemistry,  sbat|i 
end  well-defined  up  to  a  recent  period,  is  now  gradually  disappesrinfr- 
^^Organic  chemistry  was  ori{^na11y  held  to  Include  all  chetnica!  oompouuds 
^■UrUeh  reiiutred  tital  forte  for  their  production,  whilst  inorf^anlc  eht- 
^Kniatry  treated  of  all  bodies  which  were  capable  of  belnj  built  up  from 
^ftotfr  vl'tnentsby  artificial  meant.  Of  late  year*  the  progrrss  of  bcWhc* 
^^isa  placed  Us  Id  powtemion  of  meitni  of  forming  synthetically  a  va«t  num- 
ber of  piirely  orsanlc  compounds  ;  and  the  Inremittionul  Inlxbihltinn  con- 
Isinv,  ninon^'f>t  the  rticniicals  in  the  French  drpartmrnt,  torn*  of  the  most 
ivmarkablv  producle  which  have  erer  been  fii:mfd  in  this  way.  M.  Ber- 
jot  exhibiu  here,  for  the  flr»c  time,  alcohol,  stearin,  and  other  nalunl 
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wgaale  ptoJacts,  **  per  ^^tiieUcaui  irtem  gnwralam.**  Aa  a  feti 
fdatt  b*  uX;m  « lamp  of  c^uoimIsikI  hyArogai  gu,  an<l  achMlljr  for< 
llwM  tvo  bodlei  to  anite  ukd  Fona  the  gswou  hydrO'CarSun,  tc 
Till*  Wn;  oluinrd,  Ht  inintdncfs  Ih*  other  «lMnMit»  by  »f 
■teUMk^s  of  I^ettuMBt,  sstU  be  amTes  At  fahstAncc«  of  vtry  cfitap^ 
iBCMnla-.  Tbfw  nutthea  iota  tht  tjntiutiai  fornution  of  irrgttlo 
bodiv  max.  '<>  *b*  eaperfictaJ  o1)MrT«r.  wcm  drnii.!  uf  value  ;  but  tt  aait 
bt  rrmenibenJ,  tlut  Sty  itiCM  nwarcbM.  which  M.  UntiKJot  hu  Cm-  mail; 
jMn  baen  canning  on,  eluntuU  en  onfoMtDi;  thela^*  by  wlikh  Nitart 
works  in  ber  Tut  lalianttonet  of  Ihe  anioial  and  vrgvtahle  world;  an<! 
wti«o  we  rmember  th<^  vast  impaitanM  whtcb  wooM  alUch  to  ihr  Brtl- 
ficial  prodnctum  of  ftuch  bodim  as  quinine  and  amrphlftt  tlw  tnaat 
atiBUrian  will  warcaly  aak  vhat  k  tb«  luu  of  thew  faadnatli^ 
raearchtt. 

II.    APPUKD  OBBiasTT. 

Sebroeder  has  examlnrd  ihe  <  "  "taring  air  Ufw^ki 

Its  rrlAt»on1<]  fcnneotationand  y  n.    Tba  coneluhn  - 

has  arrived  !■,  that  air  in  it«  trr<lui4i,t  C'l^ndition  conlalns  ^rma  whlr1<  tn 
niiioveil  by  paMiDj;  tt  (hrnngh  colton-wool.  Orsanic  siibaUncrs  ra[4Ut_ 
uf  putrefaction  or  ferroentatioa  likewise  contain  similar  serina,  whkh 
however,  entirely  dcatrwyi-d  by  a  mure  or  lees  proloi»£;«l  rballifipn. 
ftft*r  Ibno  haT«  been  thus  lUlc'd,  only  filtered  air  ta  allowed  to  have  i 
no  deDompAsition  will  talcr  place,  hawern-  lont;  It  h«  kepi ;  but  If  rniwi 
ihw*  pufr«faction-inducing  germs  are  allowed  t*  hare  acpoe  in  the  hat 
either  I>y  the  ebullitioa  not  btina  tuflicicntly  proloniic.1,  or  the  airi 
K-ing  cfftctually  tillered,  deconi|i>sitton  will  l>e  sure  to  take  place.  _ 
freijuvnt  failures  in  wrrral  domntie  and  culinary  upcraliuai  are  llr« 
easity  explained.  lu  making  preserves  or  hatlin;;  (ruil,  for  iiiBtancc,  Ibr 
object  ta  to  destroy  all  the  tietdavf  drt^nnjiotittAn  present  in  the  frail,  aad 
then  lu  cover  thi*  jars  tightly  over  with  liladili-r  or  paptr,  so  Uiat  noii«  but 
filtered  air  can  have  acwu  to  it.  Tlie  object  of  tl»D  preliminary  boitlig 
Lj,  therefore,  not  to  much  to  stren^bm  tlie  prwerve  aa  tn  kill  these  { 
and  thfl  object  of  the  covering  with  paper  or  bladder  b  not  l«  kctp 
from  it,  but  to  prereat  th«  atmosplierio  sMds  of  deconpAdtion  from  , 
In;  aeccas. 

The  prow**  of  ffotranuioff  irott  ftp''  '"«'  turf<»ef» — that  ia,  ^ttng  ibe 
metal  ai-oating  ofziiic — iv  »o  commonly  used  anderlbt-  iinpretaioD  that  the 
xine,  by  its  pulaminp  aelion  fruin  ei>ntacl,  will  iirewrve  tha  iron  from  cor- 
rosion; and, as  tlieoxidenf  zincformtidundcrsuchcireumatanMSadbciMto 
the  mutal  and  incmita  It  ivitli  a  body  not  Mliible  in  water,  it  has  bcvn  sonmad 
that  water  pausing  throufib  such  pipes  would  not  b«cotnc  eontaminatcill 
vlthcrironor  Kinc.  Dr.  HaycH  hax  recently  found  that  tlils idea  is  incot 
Water  containing  Honie  very  common  oif^unic  impurittes  liaabeen  proved  I 
liar*  a  decideil  solvent  acUoo  upon  both  llie  iron  and  ainc ;  f;alvaatj»I 
iroa  pipffi  cxpoKd  lo  this  water  not  only  dissolvlag  in  it,  but  tlie  nntally 
obwcrved  protMting  power  of  Ihe  zinc  was  loet — the  quantity  of  salts  af 
liotli  laetaja  In  sototion  being  frequently  so  large  as  to  render  the  water 
unfit  for  domestic  u«e.  It  is  a  geoerally-receirej  opiiiitm  that  sine  eom- 
pounifs,  when  tak«n  mto  t\\t  s^WlAm^  ve«  -nnt  actively  poiaononi,  If  «tai 
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hannful.  Dr.  Hayes,  however,  bae  detected  eeveral  cases  of  anoioalouB 
dia«aw  which  could  be  traced  to  the  habitual  domestic  employment  of 
water  so  contaminated ;  and  it  is,  therefore,  strongly  advised  that,  before 
galvanized  iron  vessels  are  used  for  the  water-supply  of  a  house,  it  should 
ba  ascertained  whether  there  is  any  chance  of  the  metal  being  corroded 
and  dissolved. 

It  has  long  been  a  doubtful  point  whether  caHfOtiic  oxide  was  really 
lach  a  poisonous  gas  as  some  writers  imagine.  Although  it  is  an  almost 
invariable  accompaniment  of  carbonic  acid  when  produced  by  ordinary 
combustion,  few  persons  hare  thought  of  ascribing  to  it  a  share  in  the 
calamitous  results  which  have  so  frequently  been  caused  by  the  inhalaUon 
of  the  vapours  of  burning  charcoal.  The  lamentable  accident  at  the 
Hartley  Colliery  first  directed  the  attention  of  several  physiologists  to  the 
subject,  and  the  result  has  been  that  this  gas  must  be  now  looked  upon  as 
a  most  violent  and  deadly  poison ;  common  air,  containing  as  small  a 
proportion  as  one  per  cent.,  proving  rapidly  fatal  to  rabbits  and  other 
small  animals,  and  a  half  per  cent,  killing  small  birds  in  a  few  minutes. 
The  action  of  this  gas  on  human  beings  lias  frequently  been  demonstrated. 
Sir  Humphrey  Davy,  after  three  inspirations  of  the  diluted  gas,  fell  down 
senseless,  and  upon  recovering  from  tins,  it  was  succeeded  by  giddiness, 
sickness,  acute  pains,  and  extreme  debility,  which  lasted  for  some  daye. 
Since  then,  Mr.  Wilter  as  nearly  OS  poaxible  killed  himself  by  an  inhala- 
tion of  the  pure  gas.  He  fell  upon  the  floor  in  a  state  of  perfect  insensi- 
bility resembling  apoplexy,  and  with  a  pulse  nearly  extinct ;  his  life  was 
only  saved  by  his  having  pure  oxygen  gas  forced  into  his  lungs.  On  the 
Continent  the  employment  of  water-gas  (a  mixture  of  hydrogen  with 
about  thirty-four  per  cent,  of  carbouic  oxide),  as  a  means  of  illumination, 
has  been  forbidden  by  law,  owing  to  the  numerous  fatal  accidents  which 
its  escape  into  houses  occasioned.  These  and  several  other  instances, 
which  have  been  collected  togetlier  and  examined  by  Dr.  Ijetheby,  prove 
without  a  doubt  that  the  deadly  properties  of  this  gas  have  not  been  over- 
rated ;  and  as  it  has  been  also  proved  that  this  oxide  is  produced  in  the  com- 
hcatioQ  of  carbon  whenever  the  supply  of  air  is  limited, — for  instance,  in 
brick-kilns,  iron  furnaces  (about  thirty  persons  having  been  poisoned  at 
Clayton  Moor  from  this  cause),  slow- combustion  stoves,  &c., — it  is  impor- 
tant that  thf  public  should  be  well  acquainted  witli  the  very  dangerous 
properties  of  a  gas  to  which  they  are  liable  by  many  accidents  to  be 
exposed. 

An  improvement  in  the  ory-hifdrogen '  Ugkt  has  been  eGTected  by 
Mr.  Fryer.  The  earth  lime  is  generally  employed  as  the  incandescent 
body  in  this  means  of  illumination ;  but  there  are  several  objections 
to  its  use  which  render  the  discovery  of  a  more  eflicient  substitute 
advisable.  Magnesia  has  been  found  to  give  the  beat  results,  as  far  as 
light  is  concerned  ;  but  there  was  a  difficulty  in  rendering  it  sufficiently 
coherent  to  resist  the  impact  of  the  gases.  After  numerous  experiments 
it  was  found  that  the  best  results  were  obtained  by  mixing  together  one 
part  of  sulphate  of  lime  and  two  parts  of  calchied  msgnesia  with  water, 
mmildtng  them  into  a  cake  and  drying.  The  ilUiminating  power,  pressure 
and  volame  of  gas  being  equal,  ii  said  to  be  exactly  double  that  of  lime. 
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Chlorld*  of  lime  b  daily  aied&9  «  disinf«ctin(f  and  d«oiloritIn{i[  t*M.; 
bat  iU  valae  as  an  in««cticii)9  is  not  m  gitn«nil)y  Icnuwn  i  by  ■ 
MOM  of  It  on  a  pUnk  in  a  stable,  all  mann«r  of  flie> — evm  ' 
flies — art  quickly  ^l  lid  of.  SprinklitiK  b«d»  uf  vr-jctaMei  wiUi 
weak  Mlntton  of  this  aaU  elTffCtu&lly  preeervaB  Uiem  from  Uie  ntl 
AaUrpillars,  butterflies,  mordella,  Rings,  &c. ;  and  it  bait  the  wtaoi 
whpn  iiprinkW  on  the  foliage  of  fruit-lKcs.  A  paste  made  of  Iwn 
of  powdera<)  ohloride  of  lime  and  oac  part  of  boidi'  futty  inntlrr,  pUrrd  il 
a  narrow  band  round  the  trunk  of  a  tivp,  preventB  intect*  from  crerpinj)  vf 
it.  It  has  evea  been  nullccd  that  mm  and  inirc  quit  places  ia  «i 
chloride  of  lime  U  occaAionnlIy  sprfad.  This  salt,  fioely  powdend,  i 
no  doatit  be  employed  for  tlio  same  purposes  as  flour  of  uil|iiiur,  aqd  1^ 
spread  by  the  same  mentis. 

A  very  ready  means  of  purifying  dUoroform  has  tw^n  >iJggeste4 
toms  expcriiDenls  recently  published  by  Hardy.    Perfectly  pure  dilor 
fom  k  not  attacked  liy  netallic  sodium ;    but  alcohol,    wood  spl 
hydrochlorie  acid,    and  other  sobstanees  cither  inLenlinnally  added 
or  sponlantously  generated  in  cbloroform  by  keeping,  are  at  o»c»  ac 
upon  by  the  alkaline  metal   nilli  evolution  of  b^dro^en,  inarah  gos^ . 
oxide  of  carbon.     This  reaction  takes  place  in  tlio  cold,  aU'I 
UBtantaneonB.     After  all  disengngGmcnt  of  gas  baa  ceased,  the  < 
sodium  and  exeess  of  metal  remain  at  the  bottom,  and  the  clllllri;laIa^] 
thus  freed  from  forrif;n  matters,  is  pure. 

One  of  Ihe  motii  novel  and  important  improramenla  which  ba 
effected  for  eereral  years  in  the  uMmu/octure  ^  Itteifar  wttOcka  has  '■ 
been  patented  by  Messrs.  Bryant  and  May.  The  |irol«ctiou  aifi'rded  by 
the  use  of  this  match  is  bAsett  ujmn  the  circumstance  that  it  will  onl; 
ignite  upon  the  prepared  surface  of  Uie  box,  no  ordinary  kind  of  frictia 
beiuj;  cspiihle  of  inflaming  the  comHnvtible  mati^rinl*  with  \Thi>:b 
wooden  splints  are  lipped.  The  match  does  not  itself  contain  any  ph«*- 
pborua,  but  Is  coaled  merely  wiih  uxidiziu^  substanora,  wch  at  vblonto 
of  potaali  in  conjanctjon  with  binoxidc  of  lead  or  aiaoRUaee,  and  tilt 
tngredientH  are  in  this  manner  ao  diridcd  that  it  ia  neeiHuy  to  cmpkgr 
the  special  friction  surface  prepared  with  amorphous  pbos|tlloru«  In  urtlrr 
to  secure  the  inflammation  of  the  match.  The  security  ajtaiiu.t  ae*:Ideiita] 
conflagratior)  is  thereby  reduced  to  a  tninimuni ;  the  e|>linls  have,  ind«« 
■0  little  of  the  danj^erous  character  of  the  ordinary  match  Uial  tht*  manti 
facture  enjoys  the  cxcluiive  privilege  of  being  saucti^ned  nod  admit 
witliin  the  building  nf  the  International  Exhibition.  The  malebea . 
not  coated  with  sulphur  in  the  usual  way,  some  kind  of  wax  nt  fat 
matter  being  eniployetl  for  impi-e^iinlinft  the  wood.  No  phospln^rns 
employed  in  the  match  compodtiun,  Uiey  ore,  of  courtic,  u 

the  unpleasant  wlour  and  poisonous  ehariicter  of  this  t 
dangerous  practice  of  carrying  louM  matches  in  the  pockets  and  ubuuC  tlj 
house,  and  the  comiiiun  habit  among  eervants  of  strikiofr  tlicm  upon 
wall  to  the  disfigurement  of  the  papt^r-tianjjings  ^^1  ^  altogether  arou: 
by  the  introduction  of  this  iimlch. 

Mr.  C.  O'Neill  has  publiAbed  some  raluable  ezperlmentf  undertakt 
with  a  view  to  detennioe  the  ottt^a  of  parafin-vU  t/rytanoiu*   The  way  d 
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which  h«  tests  the  oil  is  to  place  about  a  quarter  of  an  ounce  into  a 
six-oonce  stoppered  bottle,  and,  after  inserting  the  stopper,  shake  the 
bottle  well  for  three  or  four  minutes;  upon  then  removing  the  stopper, 
a  lighted  match  is  held  to  the  mouth  of  the  bottle ;  if  there  was  a  rush 
of  pale  blue  flame  through  the  bottle,  the  oil  was  said  to  give  off  an 
explosive  vapour,  and  according  to  the  temperature  at  which  this  test 
was  performed  the  oil  was  said  to  he  dangerous  or  ordinarily  safe.  Out 
of  thirty-two  samples  two  were  found  to  explode  at  the  temperature  of 
60*  F^.,  and  were  consequently  highly  dangerous.  This  temperature  can, 
however,  be  only  considered  as  the  lowest  limit  of  possible  danger ;  the 
actual  limit  being  a  temperature  as  high  as  85°  or  90°,  which  may  he  cal- 
culated upon  as  often  existing  in  the  cistern  of  a  lamp ;  this  high  tempe- 
rature being  produced  hy  long-continued  burning  in  a  warm  room  and  on 
a  table  near  the  fire.  The  experiment  was,  therefore,  repeated  at  this 
temperature  with  the  remaining  samples  of  oil,  when  three  more  were 
found  to  be  explosive ;  the  other  oils  were  then  tested  at  temperatures 
of  100%  120',  and  160° ;  four  of  thera  were  dangerous  at  the  first,  three 
others  at  the  second,  and  the  remaining  twenty  at  the  highest  temperature. 
This  is,  however,  beyond  the  limits  of  actual  danger,  and  these  twenty 
may  therefore  be  looked  upon  as  very  safe  oljs.  The  classification  of  these 
oils  presents  several  points  of  interest.  Tbey  consisted  of  Young's 
Paraffin  and  American  oils ;  the  whole  of  the  former  were  found  to  be 
safe,  whilst  only  two  American  oils  were  safe,  all  the  others  exploding 
at  or  below  120".  It  must,  however,  be  remembered,  that  whenever  the 
oils  are  scattered  upon  linen  or  woollen  rage,  at  even  the  ordinary  tem- 
perature of  the  air,  they  hurst  into  violent  flame  upon  a  momentary  con- 
tact with  a  lighted  match  or  candle.  This  is  the  most  dangerous  property 
of  mineral  oil,  and  in  it  there  is  no  considerable  difference  between  Young's 
best  samples  of  paraffin  oil  and  the  worst  American  oils.  Before  a  fresh 
sample  of  paraffin  oil  Is  purchased  for  domestic  illumination,  It  should  be 
tested  in  this  way.  The  proper  temperature  can  be  readily  communicated 
to  the  bottle  and  oil,  by  immersing  it  in  water  at  120°,  and  no  oil  which 
gives  off  an  explosive  vapour  at  that  temperature  should  be  allowed  to  enter 
a  dwelling-house.  The  real  danger  to  society  consists  in  the  practice  of 
selling  one  species  of  oil  for  another  ;  genuine  paraffin  oil  it  perfectly  la/e 
m  a  proper  lamp  ;  but  the  majority  of  the  American  siAttitiaiotu  are  tcart^y 
tafe  under  any  eircumttancea. 


GEOLOGY  AND  PALAEONTOLOGY. 

ONE  of  the  meet  noteworthy  of  modem  geological  discoveries  is  a  stnuige 
animal,  half  reptile,  half  bird,  from  the  Lithographic  slate  of  Gtennany. 
Covering  a  slab  of  about  one  foot  and  a  quarter  square,  the  remains  indicate 
a  creature  abundantly  feathorcd,  A  single  feather  like  those  of  the  common 
partridge,  showing  the  qnill  and  all  the  fibres  of  tlie  vane  beautifully  pre- 
served, had  been  previously  described  from  the  same  deposit  by  Von  Meyer ; 
but  this  fossil,  unlike  any  bird,  has  the  feathers,  which  likewise  show  stem 
and  vane,  at  the  extremity  of  the  arm  (the  hand  not  being  preserved) 
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nuUMing  Uke  a  fan ;  and  thntt-  attMbcH  to  ■  toitf*  tAt]  of  tvenl;  nnebnr, 
MttiAling  l»l«mlly  »o  a*  to  {ami  a  ic«f-iike  «lm))c  hiuaHMl  *t  th«  Hnsiml 
aixL  Th»  bond  Knd  imkIc  kn  nnkmown.  The  f«N^  like  Uirwr  of  Itmt*,  pre- 
tut  of  «  stiuii^  taraos  of  on«  lioae,  tfi&d  at  iU  Inwer  vn'i  ^  — 

nf  tluw  Iocs,  which  t<ntuiu)t«  in  ilrotiKly  liouked  cUwx.  1 ' 
the  joints  of  the  Inwer  juirt  nf  the  buck,  uuMwl  vt  bving  miiUd  into  •  Ih^ 
bone  mllpd  Lbe  «*crhii,  all  rMnain  wpKi«t« ;  awl  the  pclTle  botM*.  inli 
MKk«4»  id  whtob  the  thi;(h-bnnes  work,  insteiul  of  being  1ait!«  uid  «xlallij 
ftlong  til*  Mcnini  m  in  l>inlt*,  itn-  *uuill,  uid  tike  Umm  of  ltit<  PbetodaetTb. 
A  fuillMi'  pKutiitrity  is  llw  length  of  tii«  tJiil,  vhivh  r<)iit«ttv>  twicv  m  bio; 
vvrtebm  u  llut  of  a  bird,  awI.  wbnt  u  toon  ituporUuil,  gtwiuallr  U)«s  ta 
lb*  end  infttdtil  nf  ttnuiniilinjt  in  a  hone  lar^^r  iImb  the  othen.  rntil  Dwm 
H  knami  of  il,  nn>l  ic«  tCnKtiire  has  been  mtvfuUir  ooinparpd  with  thai  of 
other  ftjiiroals,  iinthing  I'Ut  a  (pietat  am  be  fpven  a>  to  whether  it  ti  i'inl  a 
tr|tliJr<  ;  Vuii  Meyer  •veiiiiusly  inaluio  to  thv  fonuer  ntw,  «»<!  luuun 
Crntu'  ArrbivnptrrTt  :  J)t.  WA^ncr.  however,  thinking  it  a  rc>j»(ilr,  t!E*^ 
the  imrae  of  (>i)|)ho6nitrus.  f<bouM  the  bitter  fiippOHtinn  prove 
vblll  faniinb  one  muR'  illuHlrauun  tf  thi!  fiiihojf  of  C'uvitvA  dwtiHiir  ikal 
ankaovn  crraliirc  csii  1m)  mtorMl  (mm  a  Btn^  bone ;  fur,  bad  ih^ 
f<nly  Umo  fotnid,  it  watild  a»  mrcly  Imio  Im-^ii  rvlfrrfsl  Ut  a  bitd,  ai 
aitnilor  biin«M  fnim  Uie  upprr  inT^n>i^T>il  of  EajzluixL 

At  u  liitv  inwrtiiat  vt  tt  li^l  3"<;icty,  Sir  W.  J. 

pLuli?r  cndi  of  wnte  rem  ■  :  iiwwtiom   found   »i 

C«nil>T«>-Siliirwiii  rockB,  in  thp  i'oiMibiin  Santloiom  of  CuumU. 
initrkiR^rs  n-rlninly  tine  tmil*  t>f  »Aiiiv  anitiial,  aiv  aliuiit  hik  ibchcM  «id>, 
the  ■iilm  junllel  mnii  derated  lik«  a  InMnwHv,  and  extend  nntformlj 
Uio  klah  fvr  M'vt-tul  }'Atd)>,  Bouwliittw  atraigkt  aivl  wwnctiuHM  cont'd ;  oiil; 
OFiitnd  rid;rr  ajiiKvis  whercrvr  there  b  a  beud.  But  what  ta  tNtwl 
is,  thut  nt  iliAiiiiicm  nf  abont  two  ioohcH  tlii>n!  urc  Iratumm*  rid|io,  ttT 
hImiccp  hotn-M-n  which  aT«  inolim'i)  jAnaea  Jerp^t  in  lh«  ditrntioo  froio  v 
ihe  cKnlutv  Will  gma^  ;  m  that  th4-  trniU  i-i-fifiiitite  mon'  than  auythj 
lunvw  VitH^tiHii  Mind  wlien  shul^  ^Nnlhint;  wbnU-tvr  i«  known  of 
;iuinttil  cM'<.'})t  Ihi.-  story  told  tiy  it«  tmcki>.  Thv  crosii-liar  rid({0»  »buw 
did  nut  invvu  »nii)i>thly  and  iiniiiWmiittvdty  likv  1\k  liodgcsiiiul  sod 
utbfT  nwlluMK,  but  with  ii  iinifunu  jerLui^  iiiutinii,  which  fiu^gvta  the 
htlity  of  itit  being  u  cnutafMn,  Thr  itantWtiyUkt'  Hd^^  which  nro 
the  wci((ht  of  the  body  dmwn  OTor  the  uktid  iiidioit«  an  animal  withi 
Uuilt^i  lu  MipfHirt  ilic  t«iL  The  indinrit  di-jtrcnioiw  Uihind  Utc  eras 
will  ■uj^L^c^t  lltut  muLion  wm  iiudp  clio'ily  hy  n  juir  "(  liiubt  abonL  tlw] 
which  vivrt  ti-^'d  to^i-ther,  ut  that  b>  (■l<i\'iit iiii{  tin.'  fn>iii  jiait  >jf  the  nrthtr 
rigid  buUj'  ihp  luil  vas  pre»«d  roto  ihr  and,  when  the  cn-iunn  would  dodr 
■taalf  alon^t  rapidly  till  ibt  whuk>  len|^i  ntklMi  uu  tlw  aaud  nfjaiu,  ju*t 
would  fl'diild,  t/yiug  to  tuuv«  aimilarly  ]  hrooc  ihe  lail  would  \x  dnwa 
of  the  ilpprBBAtoD  it  tint  made.  lhi>»  impreeu-d  nyain,  uid  au  oo.  Jd 
from  th«  thott  distance  between  ths  erMs-lM>,  the  tcfp  mutt  hiivo 
bhort  To  hare  made  tW  iiii-ilMn  rUigii  rinU*  in  ibe  )>eudi>.  llm  uil  wwdd 
linvt*  U'eti  pfuvided  with  n  |Mir  of  side^iK  likr  ihwe  in  ti  l>>l>it<>r,  whi>~l 
would  rcitdily  «tm<lille  npari  »*  tfa«  auimal  turu>.-il  r'uod.  aJlowiiut  vhv  mm 
I'rtwren  to  riw  in  u  tVVtu.    \>\  \.\m««  «h»Lnctm  iviidcr  it  bkelrtJnt  llii 
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genus  was  nearly  related  to  tbe  group  EnTypterids  which  occun  in  never 
.  Palaeozoic  rocks. 

Professor  Owen  baa  described  five  new  small  reptiles  &om  the  coal  of 
Nora  Scotia,  which,  from  their  size  and  teeth,  are  supposed  to  bare  been 
insectivorous,  so  that,  could  it  have  been  preserved,  one  nught  expect  to  find 
an  abundant  in-iect  fauna  in  these  old  rocks. 

Professor  Hecr,  nfter  a  careful  study  of  the  plant  remains  from  the  upper- 
most Eocene  of  the  Isle  of  Wight,  has  decided  that,  like  the  Bovey-Tracey  coat 
of  Devon,  the  beds  should  be  classed  as  Lower  Miocene.  It  is  important, 
however,  aa  sugf^eated  by  Professor  Raniscy,  to  remember  how  slight  our  know- 
ledge of  fossil  phints  yet  is,  when  it  is  brought  forward  to  override  evidence 
of  the  immeasurably  better  known  group  of  fossil  shells.  The  molluacan 
remsins  had  scarcely  suggested  a  doubt  as  to  tiie  Eocene  age  of  the  deposits ; 
henee  it  is  &r  from  unlikely  that  the  final  result  of  these  conclusions  by 
Ptofeasor  Heer  will  be  to  remove  into  the  older  formation  many  beds  now 
believed  to  be  Miocene. 

Id  a  new  species  of  Euryptems  from  the  coaJ-measuree,  Mr.  Salter  finds 
the  sides  of  the  back  ornamented  with  ramifying  spines  looking  like  miniature 
trees,  &  character  which,  besides  being  veiy  beantiful,  is  interesting  as  the 
only  case  of  its  kind  known  in  the  animal  kingdom. 

Among  the  reptilian  fossils  brought  by  Priiice  Alfred  from  South  Africa, 
is  the  pelvis  of  a  Lirge  Dicynodon,  in  which  the  three  bones  on  each  side  are, 
as  in  mammals  and  Momelizards,ancbylosed,  or  united  into  one  bone, forming 
a  strong  support  for  the  hind  legs  ;  but  the  anchylosis  has  gone  further  than 
in  any  mammal,  for  tlie  two  Own  innoniitiata,  as  these  bones  are  called,  are 
nnit«d  into  one  strong  hoop.  From  the  Ktrength  of  this  remarkable  pelvis  on 
to  which  the  ribs  abut,  Professor  Owen  anticipates  thiit,  when  fonnd,  the  hind 
limbfi  will  be  lar^, — keeping  the  body  well  off  the  ground.  It  may  be 
remarked  thut  this  genus  has  another  niammaliao  resemblance  in  its  two 
witlrus-like  teetK 

In  the  Rfiuigauj  coal-field  in  India,  which  is  by  far  the  most  important, 
there  are  49  collieries,  many  with  several  workings,  about  one  half  of  which 
are  ordinary  qiiarriea  and  the  others  pits.  The  thickness  of  the  scam  varies 
from  5  to  35  feet,  and  except  in  the  thickest  deposits  the  whole  depth  is 
worked.  This  coal  is  considered  by  Dr.  Oldham  (Superintendent  of  the 
Survey)  as  Tria.<!Hic,  on  the  grounds  that  it  contains  a  single  minute  crustar 
cc«n  (Kstheria  minuta),  common  in  the  Trias  of  Europe  ;  that  among  the 
gmera  of  plants,  which  for  the  most  part  range  through  the  Secondary  and 
Carboniferous  rocks,  there  is  one  hitherto  only  found  in  the  Trias,  and  also 
that  Dicynodont  and  Lub^'riuthodont  reptiles  ha^'c  been  found,  such  as  occur 
in  strata  in  Africa,  supposed  to  be  Triassic,  It  in  possibly  of  this  age,  as  it 
m^t  be  of  any  other.  But  the  biologist  remembering  that  distribution  in 
space  is  the  index  of  correspondingly  long  duration  in  time,  will  not  regard 
the  age  as  so  well  determined  that  it  can  be  used  as  a  datum  for  interpreting 
the  much-disputed  ago  of  the  Australian  coal-measures  which  have  some 
foisik  in  common. 

Captain  PUyfair,  of  Aden,  reports  a  volcanic  eruption  nenr  the  Straits  of 
Bab-^nundeb  in  May  last,  accompanied  with  earthquakes,  in  which  the  sky 
became  pitch  dark,  and  the  volcano  ejected  first  fine  white  dust,  and  after- 
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v&rdB  a  red  dust  which  fell  knee-de«p.  The  dust  continaed  to  bU  for  eereol 
days,  and  some  distance  out  at  sea.  At  night  the  moont^n  Jabel  Dnbbeli, 
a  day's  jouniey  inland,  was  seen  giving  out  smoke  and  fire. 

In  the  encceedins  August  a  steamer  crossing  the  Caspian  found  in  id 
middle  a  newly-clcvated  island  Hoine  200  feet  long  and  six  feet  high.  The 
ground,  which  smelt  strongly  of  petroleum,  was  still  quite  soft  and  difficult  to 
%valk  on,  from  the  feet  sinking  in. 

In  the  December  fi»llowinjf  came  the  eruption  of  Vesuvioa,  ponring  oat 
one  more  of  the  many  lava  coat^  which  have  made  up  its  moss.  Preceded 
by  more  than  twenty  distinct  earthquake  shocks,  at  mid-day  on  the  Sth, 
the  sky  became  completely  dark  over  the  Torre  del  Greco,  and  cloadi 
of  ashes  were  projected  out  from  several  jeta  on  the  sides  of  VeeuviDs ;  in  thi 
night  ashes  were  succ€eded  by  Liva,  which  in  the  next  morning  had  m 
hardened  as  to  bear  walking  on,  though  the  interior  was  so  hot  that  a  stick 
put  into  the  cracks  took  fire.  On  M.  P.  de  Tchihatcheff  approaching  the 
smokinrr  hilis,  he  saw  the  glowing  scorioe,  black  ashes,  and  white  steam,  thrown 
out  with  intermittent  shocks  resembling  the  puffs  of  a  stcam-eogiDe.  The 
explosions  of  the  new  cntterx,  ess  wcU  as  the  flow  of  lava,  almost  ceased  about 
the  third  day  ;  but  in  the  mean  time  the  central  cone  of  Vesuvius,  prerioualy 
tranquil,  begiin  ejecting  ashes  and  steam  in  dense  clouds,  which  on  the  SM 
fell  abundantly  in  the  streets  of  Naples, — an  event  which  has  not  occuned 
Bince  1822.     There  were  in  all  about  twelve  new  craters  formed. 

At  the  same  time  the  shore  beneath  Torre  del  Greco  was  peimanently 
elevated  about  four  feet,  -a  long  line  of  shells  and  zoophytes  being  now  raised 
that  height  above  the  sen-level. 


.MECHANIOAL  SOIENCK 

EFFORTS  hnvo  been  niiitle  at  various  times  since  the  introduction  of 
railways  to  ri'diice  the  friction  of  the  wheels  of  the  carriages,  and  so 
to  diminish  the  tmttive  rasi.stuuce  whJdi  the  engine  lias  to  overcome.  The 
failure  of  tyres,  lejiLling  to  frequent  and  fiital  accidcnti,  has  of  late  drawn 
increasing  attention  to  the  subject,  ;mil  viirioua  jittemjits  have  l>een  made  to 
rt^medy  the  defects  of  our  present  system  of  construction.  Friction-wheels 
for  bearings  have  been  tried  on  the  Euateni  Cmuitics  Rjiilivay.  Steel  wheels 
wnd  wheels  with  steel  tyres  Iiave  been  adopted  to  some  axtent,  and  Mr.  Bridges 
Adams  has  invented  an  clastic  wheel,  lm\'iug  a  upriiig  between  the  ran 
and  tyre,  wliich  exbil)it.s  great  durability.  Meanwhile  M.  Genird  proposes 
to  abandon  wheels  altogether,  and  his  plans  have  Iwt-n  exiwrimented  upon  at 
the  expense  of  the  Fi-eiicb  em(K'ryr.  Jle  places  the  carrijiges  upon  sledges, 
which  are  hollow,  toreceivo  water  forced  in  under  pressure  :  this  water  pns»e« 
in  a  minute  film  between  the  sledge  and  rail,  so  that  the  carriage  rather /ooii 
than  slitles,  and  the  tractive  resistance  is  said  to  be  ver\-  BUiall.  FnrthtT 
experiments  imder  the  direelioii  of  a  commission  are  contemplated. 

Machinery  worked  by  conipres.^ed  air,  like  tliat  on  one  side  of  the  Mont 
Ccnw  tunnel,  alluded  to  in  our  last  number,  ha.s  been  employed  in  hewing 
coal  in  a  pit  ncjir  Anlsley,  under  a  patent  of  Messrs,  Donisthorpe,  Firth,  and 
Kothery.  The  air  is  compressed  by  a  powerful  steam-engine  at  the  pit's 
mouth  to  50  lb.  per  Bquate  mch,  &TidLt.h.us  conducted  in  bitumenized  pipes  n 
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diatance  of  nearly  a  mile  to  the  cutting  machiiieiy.  Having  worked  the  pick 
or  cutter,  which  is  under  the  direction  of  a  single  man,  the  air  escapes  at 
ereiy  stroke  and  materially  improves  the  ventilation  of  the  mine.  No  more 
Intimate  or  beneficial  application  of  machineiy  could  well  be  conceived,  nor 
one  more  likely  to  meet  with  ultimate  success  than  thi»,  which  promises  to 
Tcdnce  the  hardships  of  a  laborious  and  dangerous  employment,  and  one  (in 
spite  of  remarkable  exceptions)  not  very  favourable  to  the  mental  or  moral 
derelopment  of  the  workers. 

This  year  seems  likely  to  be  marked  by  the  general  adoption  of  the  steam- 
plough.  Machinery  has  already  been  applied  to  all  the  indoor  operations  of 
the  Arm,  but  in  the  field  its  progress  has  been  slower.  Nevertheless,  reaping 
Mtd  xoowing  machinery  is  in  great  request,  and  the  steam-plough  is  at  laet 
leouving  the  attention  it  deserves,* 


MICROSCOPICAL. 


TiJriCROSCOPIC  Life  ta  tht  hland  of  St.  Paul—Thf  veteran  Ehrenberg 
■"*■  has  published  a  paper  on  this  subject,  the  result  of  investigations 
made  by  the  Novara  expedition  at  the  suggestion  of  Von  Humboldt  The 
idand,  situated  far  out  in  the  Southern  Ocean,  between  the  Cape  and 
Aostralia,  is  two  roilca  by  three  in  size,  and  its  remarkable  position  and 
isolation,  and  purely  volcanic  origin,  render  it  highly  interesting. 

The  samples  examined  by  Ehrenbetg  were  specimens  of  stones  from  a  hot 
spring,  cinders  from  the  coast,  coarse  black  sand,  probably  magnetic,  moas- 
tuif,  and  earth  beneath  the  turf.  In  some  sand  from  the  hot  place  close  to 
the  shore  of  the  crater  basin,  be  found  two  Polygtistria  and  three  Phytolitharia 
in  an  isoUted  condition.  One  hundred  and  fifty-four  forms  of  organisms 
were  met  with,  of  which  one  himdred  and  nine  were  silicious,  sixteen 
calcareous,  and  twenty-nine  soft  forms.  Nearly  half  of  the  whole  were  inde- 
pendent orgaiusms,  and  the  remainder  characteristic  parts  only,  as  of  grasses 
and  sponges,  and  twenty-nine  were  new  to  the  Professor.  He  believes  that 
in  this  island  an  abundant,  earth-forming,  invisibly  powerful  organic  life 
is  going  on. 

Revivification  of  Tardlgrada  and  Ito(atoria.—A  remark  by  Professor 
Ehrenbeig  is  worthy  of  notice.  Among  the  microscopic  forms  from  St  Paul 
were  some  of  the  above  organisms.  He  says,  "  I  immediately  tried  with 
great  care  whether  they  woitld  give  signs  of  life  in  water,  or  whether 
they  could  be  brought  into  full  vital  activity,  which  has  usually  been  erro- 
neously described  as  a  resuscitation  from  death.  The  drj-  materials  which 
were  collected  in  December,  1857,  and  reached  me  in  1861,  and  were  con- 
sequently more  than  three  years  old,  exhibited  no  signs  of  ritality  in  any  of 
the  forms  in  which  these  were  expected,  although  in  previous  experiments 
with  materials  from  other  localities,  I  had  been  able  to  olwerve  life  stiU 
retained  even  for  four  years.  We  can  revive  no  dead  organisms,  even  the 
smallest  t" 


*  See  Seed's  article  on  the  "  Agricultural  Department  oC 
Eihibitioo,"  p.  407,  in  the  present  number. 
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jJHttyittfy  0/  JVMHMfaggwi  X>ia<»wflwfc— Aa  BiMUhwtioBgf  the  I 
nodules  of  Uip  Devonkn  uitt  f^ilitrian  mclu  of  Kow  York  Ina  molMd  ia  I 
diMOTerj  of  KbumlMit  oiysnunu  rcforahUi  to  tbe  Desnuder,  «u4k  w  HHtB«nw 
IbrmM  of  Xantli:'  "r<l  tu  b*t  LhcapofmqgU'.lj  ori>'   '  r     - 

viomi  du|iliciit>'  '1 ;  nnd  liiiocf  cslU,  M>iiif  of  ^  ' 

■panu]j)y  lintDcfaixi  bmidea  Uwso  were  Tound  m  few  DiatatnMnB.  U  v  o^ 
Mrvcd  for  the  ubq  of  Uiutv  wlw  uudt-rtakc  tlie  iuvMliKitioB  rf  alinop 
oonentionn,  thai  Uii'  lue  uf  tarprjiUn<>  n-ndnis  Uw  cbipe  of  dwA{3)  •taM  11 
tnuMfMrent  aa  glum. 

Ailry  (>/  JlfMiib  (h'jttiti^mM  thrvv^  th4  I'artt  of  On  JIodaL — Ur. 
Bomlnjr  thinks  there  U  ivnmn  k>  bvlicvp  thiit  tW  "  -»! 

strou*  devtsloptiieiit  of  fi^mv  tuiiiuU'  epcrin  of  trw  Fi- ' . 
UtUo  crnonrea  ktving  «  e«lilir<>  much  •tmidlcr  thui  the  tluvu  vi  tiu  miMfc 
gbnd,  prohnUjr  pu»  ihrongh  tho.v  tipprtiin.>6  uila  the  liiiinnii  htid,v.  B«  im 
found  thrin  ciitcriii;{  thii»  tliiv<ii;{))  llic  tven  miniik^r  api'Muiri  of  a  tptos 
of  .Spliirriii  'fi .  S<i  iib.1)  tlir  bWk  FuitijUi  diHCHM  of  Indiii.  as  he  thinkn  I 
pnhsliW,  Muy  nriM'  fnua  tlw  i^utry  iu  the  fww  of  a  ZM*poi«,  of  »  »|a 
Mumrdi),  tluoush  th«  radorillc  dnaU. 

Fool  <if  tiu  Fiy.—Mt.  TiUTnti  W'etl,  iu  uti  tUbonttc  tulidc  in  thn  IjnoMP 
Tlwkiaetiotii,  hu  nu»t  cnrefiilly  exikmiiml  ind  deecrihtrd  llu*  reinaHnhlt  ••' 
complicated  or^^u.  With  r^i^rJ  to  Mk'  v^xM  tioestiou  of  ilic  iwwt^i  mak 
of  WMlkint,'  l»ack  dniirtiward  ftu  smuutb  mu-Gu-w,  be  *ii>».  "  When  •  ij'taui 
lunkiiijj  ((Hit  ol  iu  )Hilrilli,  n*  "ii  a  ■tirfiicr  miflicifiillv  iftif^h  lo  i^urd  it  fu 
bold  with  its  rlattv  mIuih-,  tliry  iml^  at*  iiwdc  nsv  ut.  On  u  -ih'wiIi  «ur 
hoUTvrr,  i>M-prndicitlnr  or  hotifAoUii,  thi'  i>tilrilli  nro  litt>ii;chl  down, 
certain  taiOit  hairt  {no  called  brcAiifir  thej  are  the  hnntrdiil^^  of^Titf  \a  1^ 
ih^.  ftiid  wIuL-h  proiocl  from  the  iiifrrior  fariwe  of  the  flap*  mI  the  In 
the  clawx),  arc  npfiliM  (o  niifh  Hiiriaoa.  A  idi;jht  piuh  forwimb  of  1 
»\iweod«d  by  u  |:<;utif  draw  bockwirdft  bI  cin;h  uppllcatiuo,  t«noTr«th»i 
bi-Lv-vcn  tbcir  i-ofV  ctustic  eKjNUiAigiis  and  thoir  |fLiii«  of  motion,  uid  ths  ■ 
firm  bold  h  {r-iincd.  Accea  of  air  i*  prcvfnlpd  by  tho  niinute  qtnuttitf  rf 
air  wbieb  etndfa  from  thf*  ctpand^d  ti|*?  of  the  t^'iu-iit  itiJ]>rndn$iTA  i  sad  tl» 
II  TaouuiD  is  formed,  on  the  Miiie  |iri»(.-iplo  ha  in  tbf  "  Atiuospbcric  Hal-p^* 
or  "artificial  gums'*  of  tbi>  rlcntUt.  When  lhi.>  flr  wisin-N  to  n-ni'>r«ala( 
froiu  iu  place  of  ntfatchineut,  the  cluw«  an  trotisht  down  uiid  pmnvd  Bff^Wt 
lb«  nufuw  ;  tmm  thvir  position  (hcf  nJw  Ihc  hinder  part  uf  the-  pnlf 
wlictv  tbc  tvncDt  bain  are  1«w<t  ilevclopiHl,  fir^t,  nod  «o  on  forward.  A  \ 
wbrn  onvi*  «tuc1c  fn»t,  if  it  bnd  no  cUva,  mijiin  rf  main  txi.  The  pmmrel 
th«  atanMpheri^  is  tlnin  th«  ni»in  M^iriiL  wlitch  eiuhloa  tbr-  l)y  to  adh«t«  t*  pc- 
feclly  MiDoutb  MirfatH-^.  Tbv  ntinrnplieric  (■rfw^in'  on  thr:  nrm  of  tlio  tMfi 
alone  i>^  ntlrulnted  ot  jmt  one-half  ihv  weight  of  the  fly,  ihni  iid  ihii  Uonri 
h»in  at  une-fonrtb  mort-.  Mr.  West  Broounta fur  the  n-ii):iinint;  fourth  fajdi* 
tilighi  vinciOity  of  the  flnid  i,milor},  hygmjitn^,  nndotlKT  ilpliraic  nnd  ' 
Bgeaciee. 

Movnliiu/  Poltpoa,  <^■.— The  difflotHy  of  Aowin^  Ptdyum  and  Hj 
with  oiitAtn-tvlird  U-ntwIi's,  imdvr  tlw  micrwscopi.',  hiv»  lipcn  ovf  rc^njelpy  I 
J.  W.  i[orri»,  <if  Bath,  by  nldin^  Mjnrita  of  winr,  diop  by  drop,  10 
the  crl)  containing  thv  living  nnimak,  wbirh  miiwn  rhrm  in  itaMd 
Jinn»,  ami  in  tluit  wiirlilinn  du-.     Tliwaitii'  MniH  Im  tho  rrcrntntrndnl. 
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Stntehtn  and  Orowth  of  ike  Twucs.— Dr.  Beale  ia  his  recently  condnded 
Leotnres  before  the  College  of  PhyBicUna,  maintains  that  erery  linng  Btntc- 
tare,  and  every  elementaiy  part  that  ia  living,  ia  compoaed  of  matter  which 
in  farming  and  matter  which  Ufonned — germinal  matterand  formed  material. 
He  remarka  that  the  uiid^ta  of  tho  fro<VH  blood-corpuflcle  is  gfrminal 
nutter,  tho  external  red  portion  (cell-wnU,  and  coloured  contente)  formed 
material.  That  the  white  blood  corpuscle,  the  lymph  and  chyle  corpuscle, 
•nd  the  pas  and  mucoH  corpuscle  are  composed  entirely  of  genuinal  matter, 
with  a  very  tliin  layer  of  fonned  material ;  the  viscid  matter  or  mucus 
between  the  mucus  corpuscles  is  fonned  material.  The  nucleiw  of  au  epi- 
thelial c«ll  is  germinal  matter— -and  in  a  fnlly-formed  cell,  the  outer  part, 
cell-wall,  or  cell-conteut),  consLst  of  fonned  material ;  and  so  on. 

jfuMifin  Jftcroseopc. — Mesci-*.  Smith  &  Beck,  who  are  coiiatantly  exerting 
their  in^nnity  in  some  new  application  of  the  microBCope,  have  exhibited  to 
the  Microscopical  Society  a  microscope,  under  this  name,  adapted  for  use  in 
public  places,  where  it  may  be  handled  by  persons  unaccustomed  to  ita  use, 
without  fear  of  destruction  or  damage.  It  consists  of  a  microscope-body 
fixed  upon  a  cylinder  of  brass  which  resta  upon  a  cast-iron  frame.  The  brass 
cylinder  has  a  laif^  series  of  slides  arranged  upon  smaller  cylinders,  which  by 
taming  a  milled  head  are  brought  successively  before  the  eye.  Moreover,  this 
microBcope  by  a  simple  adjustment  is  readily  adapted  to  either  of  three 
different  powers  with  which  it  is  supplieil. 

NOTES. 

1  &2.  The  DesmidcT  are  microscopic  green  Al^ie,  the  germs  or  capsules  of 
which  are- termed  "sporangia."  The  cells  are  formed  of  two  symmetrical 
valves,  the  junction  being  marked  by  a  division  of  the  green  tisfiue.  Hence 
they  are  termed  duplicated. 

'i.  Chert,  a  granular  variety  of  quartz. 

4.  Filaridre,  microscopic  parasitic  worms  foimd  in  the  fluids  of  the  body, 
OS  in  the  blood,  chyle,  and  humours  of  the  eye. 

6.  Sphieria,  a  very  lai^ge  genus  of  fimgi,  of  which  several  hundred  species 
are  described. 

6.  Mucor,  a  sort  of  mouldiuess,  consisting  of  vegetable  cells  of  a  parasitic 
nature. 

7.  Pulvillus,  a  soft,  membmnoiis,  cleft  cushion,  situated  on  the  under  sur- 
&ce  of  the  fifth  tarsal  (or  ankle)  joint  of  the  fly. 


MINKRALOGY  AND  METALLURGY. 

A  PAPER  was  read  a  short  time  since  at  the  Chemical  Society  of 
London,  by  Mr.  Frederick  Field,  upon  the  "  Universal  Distribntion 
ofBismuthintbeMineralsofCoppercontaining  Sulphur."  From  an  exten- 
sive investigation  upon  the  composition  ofcommcrcial  coppers  from  all  parts 
of  the  world,  conducted  by  Messrs.  Abel  and  Field,  in  the  majority  of  which 
hlsmoth  was  detected  in  very  sensible  (quantities,  Mr.  Field  determined 
to  mbmit  a  vast  number  of  copper  ores  to  minute  analysis,  in  order  to 
utive  at  a  satisfactory  conclusion  from  whence  bismuth  was  derived.  Speci- 
mens were  obtained  from  various  localities  in  England,  Scotland,  Ireland, 
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WsIr^  Frnnoo,  Spain,  Tark«y,  Ruwis,  Africa,  Aaitrmlia,  Chili,  B»tW 
Pflni,    Menico.   and    the   Northern    nrnl    Sowtliem    Statm   of    Amc 
la  all   the  eulpliklra  uf  voj^jHir  fmiii  Oicst  cuaalrvm,  biamntli  wu  i 
t«r«t ;  hut  in  the  mnlachileji  nntl  oxides  from  AaKtnUia  it  wm  kliaent. 

Thp  Increased  working  of  the  mina  itt  Cianaraf,  NortKtrm  OUA,  W 
develnpetl  Minrmnai  qnanUtiea  of  tlie  oxy-«h]ortde  of  cojfper,  %  nlucnl 
looked  upon  hitherto  w  ■omewtiat  nir«.  One  of  th»  mlon  in  tliKt  &*i||b* 
bourhQoJ  luuslvobven  very  productiveof  the  black  oxide,  foand  lieteCi/on 
la  comparatively  smoU  uimm*. 

The  amelttn;  a]>eratioRB  In  Chili  Imtc  1>een  exlraordinarilf  iaoiml 
dnrin»  lhep««t  year,  nndthe  shipments ufco)>per  ores  hart  been  yttj\Mtft. 
3lor«  ttian  ;W),0(M)  tontt  of  cu|>per,  in  bar,  regaluH,  and  miocral,  wen  n- 
{wrted  froio  iliat  counlry  in  the  ymr  IStfl. 

Dr.  Ptrty's  twond  ro/umc  is  expected  to  appear  abovt  Deeember.  TW 
author  \»  en^g«tl  In  many  important  experiuienta  on  tba  metallBijTC/ 
iron,  which  are  looked  forward  to  with  nach  tnten'sl. 

ne  Gompoiitioa  of  /WnaoM  Itiy/uftu.—'SU.  Field  bni  written  •  f^ftt 
npon  "The  Cotnpoulion  of  Copper  Re^ulus,"  lie  had  entertain*!!  tb 
idea  for  furniv  vearH  tliat  the  first  pruducla  of  the  cvpi^T  furnace  baJ  i 
deliriite  eheuical  ugnttituCiun.alUiouRh  they  were suppuied  by  tbenia)(R)r;f 
of  chciiii:>ts  to  be  (tinipli:  adinixtun#  of  eoppflr,  talpbnr,  an<I  iroti,  ll 
variable  pmportions.  Mr.  Field  asMrle  that  one  or  more  c^^uivalcnb  of 
dtsulphiiic  of  copper  (Cu,  S)  are  wwoiatod  with  one  of  the  teaqnlj 
pbide  of  iron  (Fe,  S,),  one  of  the  protosuiphide  (Fe  S),  and  two 
Uw  djeuiphidfi  (Fc,  Sf ).  )u  conCrmatiou  of  which  Idita  fa«  pablubei  mt 
analyses,  aoiODg  which  one  or  two  may  be  cited. 
A  wcU-roAst«d  sample  of  regnlnB  gare— 

Copper         Cl'31 

Iron  I5iJJ 

Sulj-hur       ...        ...         .  22W 


UdOA 


A  very  fine  •pcrimen  of  eopjwr  pyrites  gave — 

Copper  , 

lix^D  

Sulpbiir      


24-12 
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Etpa-imenU  on  AM(iiigapu.—.Kx  a  recent  meeting  of  the  \AUnry 
Philositplitcal  SoeieCy  of  Mafiche»ter,  Dr.  JoaU  coinmnDicated  Kinie 
inlercalin;;  facts  un  llie  com  hi  nations  between  mercnry  and  other  bodies. 

The  wcnknr««  of  the  affinity  which  holds  the  constituenU  of  ainalgtBl 
in  combination  seemed  to  the  author  to  olTer  the  mrani  of  stadylng  tlu 
relal!vii«hiplH-twevn  chemical  and  mechanical  force.  Ilis  inrj^otrin  wtn 
cxtvntled  to  wverul  ainslgsms,  and  gave  rcsulta  uf  which  the  foUowb 
ISA  summaiy : — 

Amal(;aLo  of  iron    was  formed    by   precipitating  Iron  an  nicrci 
eJecCrolyllcally.    The  aoM  ftiita\%«i&  iHiTAAiiiaiv^  Uw  largeat  rjqaiitHy  1 
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mBTCofy  appeared  to  be  a  binary  compouod.  Iron  does  not  appear  to 
lose  any  of  its  magaetic  virtue  in  consequence  of  its  combination  with 
mercury.  Its  amalgamatiun  bas  the  effect  of  making  it  negative  with 
respect  to  iron  in  the  electro-chemical  series.  Tlie  affinity  between 
mercury  and  iron  is  so  feeble  that  the  amalgam  is  speedily  decomposed 
when  left  undisturbed,  and  almost  immediately  when  agitated.  The 
application  of  a  pressure  of  fifty  tons  to  the  square  inch  drives  out  so 
much  mercury  as  to  leave  only  SO  per  cent,  of  it  in  the  resulting  button. 

Amalgam  of  Copper,  By  precipitating  copper  on  mercury  electro- 
lytically,  a  mass  of  crystals  is  gradually  formed.  After  a  certain  time 
tiie  crystals  begin  to  get  fringed  with  pink,  indicating  uncombined  copper. 
In  this  state  the  amalgam  is  found  to  be  nearly  a  binary  compound.  On 
applying  strong  pressure  to  an  amalgam  containing  excess  of  mercurj", 
the  latter  is  driven  off,  leaving  a  hard  mass  composed  of  equivalents  of  the 
metals ;  if,  however,  the  presbure  be  continued  for  a  long  time,  the  result- 
ing amalgam  contains  more  tlian  one  equivalent  of  copper,  indicating  a 
partial  decomposition. 

The  author  gave  an  account  of  his  experiments  with  amalgams  of 
nlver,  platinum,  lead,  zinc,  and  tin.  In  the  cose  of  the  latter  amalgam, 
long-continued  pressure  drives  off  nearly  the  whole  of  the  mercury, 
indicating  in  a  striking  manner  the  eflicacy  of  mechanical  means  to 
overcome  feeble  chemical  affinities. 

A  new  Fusible  Alloy. — Dr.  Wood,  who  has  investigated  many  of  the 
alloys,  has  just  published  a  description  of  a  new  and  interesting  fusible 
alloy.  *'In  the  American  Journal  of  Science  and  Art  tor  September, 
1860,"  Dr.  Wood  says,  "  will  be  found  a  notice  of  the  cadmium  alloy,  dis- 
covered by  me,  consisting  of  from  one  to  two  parts  of  cadmium,  two  parts 
of  tin,  four  parts  of  lead,  and  from  seven  to  eight  parts  of  bismuth,  and 
so  exceedingly  fusihle  as  to  melt  below  the  temperature  of  160°  Fahr.  A 
brief  description  of  another  alloy,  similar  in  character  and  scarcely  less 
remarkable,  is  herewith  submitted;  it  consists  uf  cadmium,  one  part; 
lead,  six  parts ;  bismuth,  seven  parts.  This  alloy  melts  at  about  180^ 
Fahr.,  being  nearly  midway  between  the  melting-point  of  the  old  fusible 
metal,  consisting  of  the  three  metals,  tin,  lead,  and  bismuth,  and  that  of 
the  alloy  tirst  mentioned,  consisting  of  the  four  metals,  cadmium,  tin,  lead, 
and  bismuth.  It  is  remarkable,  as  exhibiting  the  liquefying  property  of 
cadmium  in  certain  combinations  ;  also  in  the  fact  that,  while  the  mean 
melting-point  of  the  constituents  comjiosing  it  is  much  higher  than  that  of 
those  composing  the  old  fusible  metal,  it  melts  at  a  much  lower  tempera- 
ture, being  more  fusible  than  any  other  alloy  yet  known  consisting  of  but 
three  metals.  It  has  a  clear,  brilliant,  metallic  lustre,  that  doesnot  readily 
tarnish.  Its  colour  is  a  briglit  bluish  grey,  resembling  platinum  ;  when 
cast,  its  free  surface  presents  a  white  frosted  appearance.  It  is  very  flexible 
in  thin  plates,  and  breaks  with  a  hackly  fracture  ;  but  when  thicker  bars 
are  broken,  the  fracture  is  smooth,  reattmbling  that  of  tempered  steel.  It 
is  malleable,  but  nut  perfectly  so.  Its  hardness  is  about  the  same  as 
bismuth,  and  about  the  same  as  an  alloy  of  two  parts  of  lead  and  one  part 
of  tin  or  coarse  solder,  which  it  more  nearly  resembles  in  otlier  respects. 
It  may  be  that  more  approved  methods  of  measuring  temperature  will  ^va 
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U»  alloy  K  itlll  lower  mcUlng-point  thnn  nbore  nscrilml  to  it,  m  I  fn  lh«i 
the  expcrinipntii  mwla  liy  Liiiowitz  witli  nt^-  fufiMa  melal  Inilicstt  fm'  it  i 
mucli  pre*tci-  fu^itiility  than  my  mrJUurt^mrntC 

Tb£  Improred  proewaM  for  th?  ninnufiioUii«  »ni  uutollri'  'it 

liy   il.  St.   Cliiire  Derille,  are   now  ^it»mll.v    knoirn     '  ■  ndfic' 

|iublic.  The  proena  Is  bastd  upon  iho  ftrnplnymrnt  nf  •  ^i^ntii? 
oxy-hydro|^n  blovpipe  filayiDg  upuo  tlip  Tnrt&l  In  a  nearly  dc 
chamber  cut  out  of  timr,  and  was  nlmoiit  liitmeiUatdy  npno  \i» 
(turtion  udopttnl  by  the  I'inii  at  JahnM>n,  Mfttthcy,  tc  Co.,  th«  wc1l-kr 
precious  nirUl  refiner*,  who  Uarv  siiiri'  u«p«i  H  lately  In  Uie  irtaoufjictnl 
of  plnti&um.  They  Itnv^  iw«>iitly  nvnilei)  lliptn«plT«  wf  Iha  pi 
England  of  M.  Di'TilIt-  autl  oihi-r  rinitiL'nl  nclrntifir  men  to  hivite  i  _ 
at  E)l^U^h  an>l  Coiitinpntnl/oniMj  to  nilncss  on?  of  the  cniti'te*t  mr 
luT;;icnl  fealA  ertv  accompliatiiil, — ttir  niflllng  anil  ciiKlin^  of  a  nuiff 
purv  platinum  weigbm^  upwartl.t  uf  2  cwl.  This  totality  ifiti;ut  of  ptMloa* 
metal,  by  far  the  larjcest  maw  CT«t  b«foro  obtained  in  a  *\if^\ie  lump, . 
worth  £3340,  haa  recently  been  deponlc<l  in  th«  International 
biliaa.  Tho  mould  into  whieb  it  was  ran  woa  roughly  buHl  up 
refractory  liniwtonF  ;  and  the  extreme  fluidity  of  tlic  liijuid  molal 
vreU  illustrated  by  the  Irrrfpilaritl&s  in  tlie  fliilM  of  th«  tn^ot,  ll  haTial 
entered  the  niiuute§l  crevices  between  the  lumps  of  tton*  A^  •(  it  bud  bwo 
90  much  water.  Tlir  Nbariineit"  of  ibo  iinpreKMon,  and  111' 
which  the  meh^d  metal  bas  relainM  on  soUilifying,  ■Im^ 
Tbm  oneo  obtained  in  a  fluid  lUte,  is  as  eminently  a<ln|it(>d  for  ftn«(*aKtii 
M  any  of  the  commoner  mctaU.  W«  regret  to  add,  tlial  the  vapoor  i 
osmic  acid  wasKiven  off  bo  abundantly  in  tltia  D]>crHtton  as  to  >eriaa« 
afTvct  M.  St.  Clalro  Dwille.  who  snperintendej  tbe  fuBtnn.  H«  wn 
obi  ig«d  (o  return  lo^Pans,  where  ho  for  wme  days  fulTci-ed  leveitly. 


PHOTOGUAPHV. 

THI^  duties  of  Lhcjurj' in  Cijw*U,  Photography,  in  llie  InlcrulJoE 
Exhibition,  are  likely  to  Iw  very  onerouR,  on  accuunt  of  the  In 
aiBortment  of  excellent  plioto^aplis  and  apparatufi  dispUyed,  not  only  In  t^ 
BritiOi  Pc|tartn)ent,  bnt  thronghonl  all,  or  a  large  majoilty,  of  Uie  for  " 
and  colonial  courts.    The  art  of  pholOj<i  aphy  conalitutea  one  of  tlio  chi 
ePForta  of  si-icnce  ivhicb  ha«  aJvunceil  with  giant  ttlridc^  since  the  |teT 
of  the  Exliibition  of  IWl.     Willi  the  intrcliictionof  the  cdlotli.m  ptoce 
which  dales  from  the  latter  part  of  that  year,  ami  wan  actually  employ^ 
by  ile  inventor,  Mr.  Archer,  within  tbf  bnildinp  in  Hyile  Park,  •»  inoi 
has  been  already  acoomplished  that  the  World's  Mait  teemi  v^ilh  inn< 
ncrable  exampira  of  Ita  tiiceesiful  application.     The  reniirdi  of  astrotl^ 
intcal  and  tueleorolojfical  phenomena,  the  adfkptation  ia  portrallurv  und 
Ihaillmtlntliunuf  foreign  r^ces,  tbftr  manner*  and  customs,  rttnarl 
laniJBcupa  srenery,  and  the  chaiac:teritti»  of  distant  re^;ion^— on  rrerj" : 
tlie  viKitor  to  tbe  Inti^rnstionul  Kxbibiliun  ia  reminded  ul  '' 
tance  of  ]ihotogrnpliy,  and  of  tht>  attention  It  must  Iiati'  1| 

the  intervening  ten  years.     We  an;  onabled  to  admire  lb 
cuntinent«l  rifala,  and  tu  compare  th«life-uit«porlraitii  of   ' 
ullisr  Britiih  exhibitors  with  thwe  tnken  hy  M.  llanatn,  of  Copeuhi 
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i«xc«Ucnt  photogr&pba  of  MM.  GbriuKr  Prcm,  and  of  Oehme  tni 

Fnmrstb,  of  Bvriin,  mad  th«  panoramic  Tievrs  of  Florenoe,  an  w«U  wurtfajr 

'  close  inspection ;  and  there  ia  tnacl)  to  admlit  nlw  In  the  way  of  pboto- 

ipliic  apparatus  aod  clicmic&ls  of  foreign  manufacture,  enpecially  the 

taims  of  M.  EmileBuuh,  of  Potsdain,  and  the  monster  sample  of  fineljr 

fstallifed  pTTOgallic  acid  wnt  by  M.  Schcring,  of  Berlin. 

TIli>  cxpirnditan^  of  silver  in  the  photopuphic  processes  hii«be«n  lately 

made  the  auliject  of  inveiitigalion  \>y  Mr.  W.  T.  Mnhley,  who  has  coiiiiiitt> 

nic*t«d  the  results  of  his  exporimenta  to  the  Manchester  Pbotograjiltio 

ocivty.    It  appears  that  lu  the  prepajation  of  a  full-^ixcd  tdiMt  of  senin- 

ie<]  alLumm  ]ia{»cr  uo  leas  ttutn  sixty  grwos  of  nitrate  of  sllrer  are  «ilh- 

iwn  from  the  solution  when  of  the  flCrengUi  of  seventy  grains  to  (he 

incr  of  M-aler ;  Imt  t>y  4;arcfnl  niAiuufeinent  a  very  large  proportion  of  this 

lonnt  uny  l>«  recoTernl  in  tha  farm  of  inaoluUv  salts  of  silrcr,  suoh 

ths  chloride  and  sulphide,  which  may  attain  b«  reducoJ  to  metal. 

[r.  Mnblcy  states,  as  the  result  of  his  operations  upon  Dfleen  sheets  of 

llhumenizvd  paper,  thai  he  aucoecdeiJ  in  collecting  350  ({nuasofoblurlda 

rilvurfrom  the  nitrate  irasUlngs  of  the  printfi,  and  1 80  f^wos  of  metallifl 

iilver  reduced  from  the  hy|KHRilphitc  fixing-batli.    If  from  these  nambera 

lie  avengo  saving  lie  calculated,  it  will  he  found  that  more^than  Uires* 

irtlts  of  the  silver  originally  employed   in  the  preparation  of  Ute  paper 

auld  he  recovend  in  tlte  form  of  residuea.     In  tlie  coune  of  his  stat*- 

ant,  Mr.  Mabley  describe*  a  iwvel  method  of  detecting  and  prvcipttattng 

Ul  (]uantitic4  of  ^vcr  from  tlie  hyposulphite  eolutions.    It  coneistM  in 

'adding  caustic  soda  until  alkaline,  and  boiling  vvith  a  Ultle  grape-sugar, 

whet)  the  laast  trace  of  silver  in  the  li'iuid  will  manifuat  its  presence  by 

be  formation  of  a  metallic  deposit  of  reduced  sih'er. 

A  serie*  of  cnmiiarative  experiments  are  recorded  iji  the  "American 

luurual  of  PhotoftnLpliy."  which  hare  foe  thaic  objoct  tlie  dctarmluatioo 

the  relative  degrees  of  senBitivcneas  poaiicsaed  by  albumeniaed  pApor  vUidi 

been  treated  with  the  plain  nitmlc  and  with  the  Atnmou[o<nltrate  of 

Hirer.    PappT  prepared  with  the  latter  Bgent  is  shown  to  be  more  readily 

etedbyli^ht,:inJ  ejuily  toned;  but  there  arc,al  lite  name  time^  some  dis- 

'aJvAnl.ia'^  alteiiiiinpf  ttw  employment  of  ammonio-nitrste  of  silver  with 

I  albumen,  in  conwijuencw  of  which  it  is  recommended  toaensitiie  the  paper 
by  floating  upon  a  neutral  >olutit>n  of  nitr&tv  of  silver,  and  afterwards  to 
ixpiise  the  dry  shce-ts  lo  the  fumes  of  onicentratcd  anuuunia  in  a  large  glass 
boUlo  or  cylindrical  jar. 
The  American  operators  have  likewise  been  experimenting  upon  a«w 
binteriaU  for  the  constmction  of  tlje  dippin^-lralh  used  in  tU«  collodion 
procrss.  Clas*,  j>aTx.'vIaiii,  gntta-perclin,  niid,  more  recently,  elwnite,  havs 
been  succes«rully  employed  ;  but  the  last  idea  is  to  try  the  application  of 
wood :  the  result  haa  proved  a  failure  on  aceonnt  of  the  decompo^ng  acUoD 
exerted  by  (he  GaU<i  in  the  wood  npon  tha  solution  of  nitrate  of  rilver. 

It  is  th«  oomtnon  misfortane  of  photographers  to  experience  a  difficalty 
Eb  pmerring  the  nitrate  hath  in  the  most  aonsilive  condition,  wtthont 
pxhibitiiig  a  tendency  to  produce  "  foj^ing  '*  uii  the  devclupment  of  the 
allodion  ]iicturo  ;  and  when  tliis  condition  is  praclicolly  resHxed,  the  moat 
{vial  disturbing  cause  wtU  often  OTertuni  that  nice  degree  of  neutrality 
JfO.    IF,  "i.  O 
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Bpao  wliidi  Hit  Buueassful  result  m  mucb  i1«|moi1«.    In  ot4er  tu 
proper  workiof;  order  ft  baUi  whidi  exUilitU  llieete  emUic  |ir 
sbould  do  w«ll  in  following  Uw  ioatructioni  of  Mr.  I>iTiiie.    The 
•alutian  it  to  bo  tnnufnreil  to  a  gUM  ymvl,  wnl  fmrly  expoMnl  lot 
BQo'a  rays,  nlieii  Koy  coat  ami  mrtion  winng  fron  Dm  prvewicp  o(  oxkI 
oiKKoiv  LDikltvr,  ur  from  ui  esWH  of  tbe  oxiiie  ot  lilver  Itjivir,  !■  qi 
daMnyei)  MitU  redactliui  of  dark-^ivy  Dutall*  ul  tlil«  •lagi  i 

mull  qiuBtUy  of  AdUutcsolntioa  of  romtnun  i^.  urH,<*liidiiriD 

hkv«  tile  offiNt  of  OMrytair  down  wUb  it  Ui»d  &>.  ;  p&rtklii, 

which  no  ordinar^r  filter  U  e«[Mibl«  of  r«par»tia^.     A  I'tijjh 

tion  tb«  liquid  may  In  filtvied,  and  tlw  dear  aoluLioo  r«tqnH4 
dippbtr-UUi. 

Tlie  prepuuUoa  of  pure  nittale  of  diver  f«r  photographic  pur 
I*  iu  Mua  cues  fiieilitaU<d  hy  (imploytuu:  lunmooia  m  »  niran«  of  ecp*-' 
MUOft  traon  of  oopper  from  riHlui-t!'!  mi'LalUo  stiver.  In  tii^M^'Of  i*: 
nuke  UM  at  this  |>[hii,  tltc  tAWrr  ami  >- > 
tg  li* diasolvtil  tit  ttilric  acid,  and  tli^cWr  ' 
salt,  witvii  r'  '  '  I'  ]>ur«  form  ol 

carvful  trici"  ^  prrciptlaW  i«  ti 

tlitowo  dowD  to  tlw  a(at«  of  redncod  iiietfttlio  aivoi  by  the  acLiuu 

of  copper;  by  waaUiuguow  itila  findy-diridiiil  aUvtr  with  dilure  «ibi> 

cvta-y  tra«  of  eopp«r  a  reinLivad.  and  thd  pun  toetal  may  be  dried  i 
dbeolvtKl  at  one*  in  nitrio  acid  ;  tb<i  a;>liitio&  l>*iiig  ellhw  «vapunt«d  tw ' 
(rjraUUuinK  point,  or  carried   to  dryneae  Aud  parLiaUy  fu*ed,  biluraidi 
the  oeutral  di»cri|ilit)ii  of  nitrate  ufailvt-r. 

The  UM  ul'  Uii-  proLo-ialts  of  iroOf  a&  drvc)'>|>!n^  mcenta  In  the  collodi 
pnoeHf  ap|H»r8  o»c«  more  to  be  gaiaiu^-  '  :  Uncy  atret-  pyt 

acid.  M.  Adolpliu  AUrtia  has  given  aii  < -■  :i  ^niriiMiiiMi  for 
moral  of  the  •mall  luaotityof  free  nilpliurie  arid  which  is  usually contaiHi 
la  the  cryituls  of  proto-Rulpbata  of  iron,  aod  whi«h  ial«rfenta  with  Uw 
prodnoUon  ot  deltcato  iKilf-tonea  when  ihia  agent  Id  ueed  iu  thr  prwpata* 
tion  of  a  derelopinx  solution. 

Acetate  of  lead  is  weig^hed  out  in  thn  propirtioaofone  part  t4fonrof  I 
•alphnte  of  iron,  mil   thcM  lulLi  In-:-  i  wateri 

mixvd,  wh-^ii  a  \tcAt}-  pr«cipital«  of  •■•i  '.  «r{th| 

(laclion  of  aa  eijairalint  amount  uf  Um  MvoLaii:  of  uv<ii.  Under  ihrte 
coudltHHi*  It  i*  imposMhlo  for  niiy  frto  aul|iliunc  aetd  to  exlflt  la  the  wle- 
tion  ;  a  email  quantity  oi  acetic  ncid  will  )>•■  li))«rtte<]f  wbieta  Mrm  a  iii*> 
fui  pnr|ioM  la  keeping  Uie  iron  dluolrcd  withost  hlodnriag  iu  ieratoiiii 
(juatities. 

With  a  aimtlar  object,  s  writar  front  KlbtrMd  rMMnaooda  tbi  adAIl 
of  nitrate  of  potash  {saltpetre)  to  the  nilphaleof  iron  drralopfaif  aalt 
Thii  Bxpoiltent  was,  however,  ngireatiod  w*  far  liadc  as  lOM,  in  the' 
Dal  of  the  Phologrnphie  Soeiely,"  by  llr.Sfiiller,  who  dessrihaii       _ 
rMuly  means  of  preparioi;  a  aolatjoo  baring  all   the    properliaa  of 
pnto-nitrate  of  iron,  and  capable  of  derdopbig  Um  half^tonea  n 
perfection. 
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PHYSICS. 

LIGHT,    POOSFHORXaCEIfCE,     AND    UEAT. 

THE  subject  of  prismatic  analysis  still  continues  to  attract  att«ntion. 
Dr.  W.  A.  Miller  has  been  lecturing  on  this  subject  to  the  Pharma- 
centieal  Society  of  London,  and  Dr.  Roscoe  at  the  Royal  Institution  of 
London  and  elsewhere. 

Some  d^ree  of  variability,  if  it  may  be  so  expreflset},  has  been  observed 
by  aereral  investigators  in  the  spectra  of  the  earthy  alkaHea,  on  subjecting 
those  gabstances  to  high  and  variable  temperatures,  and  this  variation  hafl 
beeit  examined  by  Professors  Roscoe  and  Clifton,  and  the  explanation 
thay  suggest  of  this  variation  is,  that  at  the  temperature  of  a  gas-flame  the 
spectrum  of  the  oxieU  of  the  substance  is  seen,  'vhilst  at  the  higher  tem- 
perature of  the  voltaic  arc  the  oxide  is  decomposed  and  the  spectmm  of  the 
elementary  substance  itself  is  seen. 

M.  Horren  has  been  examining  the  ^uuphoreseence  of  rarefied  tjatet 
and  find^~,l8t,  that  pure  and  dry  oxygen,  however  rarefied,  is  never  phos- 
phorescent by  the  passage  of  electric  sparks ;  2nd,  that  any  other  gas, 
whether  simple  or  compound,  if  pure  and  rarefied,  never  shoirs  the  pheno- 
menon of  phosphorescence ;  3rd,  a  mixture  of  oxygen  and  nitrogen  exhibits 
fteble  and  transient  phosphorescence,  and  more  diiitinctlyif  a  little  vapour 
of  ordinary  nitric  acid  is  added  ;  but  if  a  small  quantity  of  either  fuming 
or  anhydrous  Bulphuric  acid  is  added,  the  phosphorescence  is  splendid  aud 
durable  ;  4th,  a  similar  beautiful  result  is  obtained  by  passing  induction 
sparks  tlirongh  a  rarefied  mixture  of  200  parts  oxygen,  160  sulphurous 
acid,  and  100  nitrogen ;  and,  6th,  the  phosphorescence  is  produced  by  the 
decomposition  and  recomposition  of  the  crystallized  body  produced  in  the 
manufacture  of  oil  of  vitriol ;  viz.,  NO",  2  SO*.  Anhydrous  sulphuric 
acid  is  probably  the  seat  of  this  luminosity. 

The  subject  of  phosphorescence  has  also  been  recently  investigated  by 
M.  O.  Fiebig,  particularly  with  regard  to  the  influence  of  heat  npon  this 
property  of  bodies.  He  lias  found  that  when  a  solution  of  aescnline  is 
gradually  heated,  the  blue  tint  first  becomes  deeper  and  more  violet,  then 
it  becomes  paler,  and  at  about  50  degrees  it  can  hardly  be  distinguished 
from  the  ordinary  tint.  By  further  heat,  the  tint  lessens  in  intensity  and 
becomes  pale  green,  and  that,  with  a  solution  of  quinine  similarly  treated, 
the  tint  lessens  in  intensity  as  it  approaches  the  boiling-point ;  and,  in 
both  liquids,  cooling  reproduces  the  original  colour.  He  also  found  that 
fluoride  of  calcium  possesses  the  property  of  becoming  phosphorescent 
by  the  action  of  heat  after  a  previous  insolation,  and  that  this  property 
remains  after  the  loss  of  colour. 

Profeiisor  Kankine,  of  Glasgow,  has  described,  in  the  PAilosopkicat 
Magazine,  a  dew-bow,  which  he  saw  on  the  surface  of  mud,  in  a  by-road 
near  Glasgow,  on  the  13th  of  February  last ;  he  states,  "that  its  colours 
were  complete  from  red  to  violet,  and  very  bright  and  distinct,  especially 
where  the  mud  was  softest  and  moistest ;  where  a  sheet  of  water,  how  thin 
soever,  covered  the  mud,  the  iris  vanished.  No  trace  of  an  iris  could  be 
1  on  the  grass,  in  the  sky,  or  any  when  but  oil  tioA  m<i^  ■,  v&.^  <3a.Siai»fc 


536  POPtTL&B  scimoE  hstiiw. 

ptrU  «{  tfa«  tartiptk»-road  wb*r*  Utt  mud  hA<]  been  much  distiubtd  u 
irii  wu  riiAlg." 

A  Frendi  Academy  Commbsion,  wmpowJ  of  B*cqiic«l,  De3{>r«^ 
Combei,  Kai  Poulilrt,  hnve  reremJy  cxauiined  and  commended  M.Stnin'i 
tiewljr-inv«nt«d  r^ulator  for  electric  WghU. 

Meal. — No.  12  of  Poggendorft'a  **  Anonlen'-'  contains  sa  urtielc  *  On  the  ^ 
Pungt  of  Ra/lisnt  Heat  through  3Iobt  Air,"  li.v  ProfcaBorMagnoi,  and  I' 
paper  has  been  (ranslatrd  and  publishrd  in  ttie  PAtiotftpAtcal  Mafio^, 
'Hic  author  states  that  "  neither  by  [he  application  of  a  aoum  of  hcstaC 
100,  noT  bj  ttstn^  ■  atnof  ga»-flame,  could  any  difii-rence  be  peroolrvd  ll 
the  tmumiaslon  t4  beat  Ibroirgh  &tr,  whetJicr  it  was  dry  ur  eataratcd ' 
vapour."  In  conscqticnec  of  reaultd  coalradictory  to  these  having  bm' 
obtained  and  publialied  by  Ur.Tyndall,  tlic  author  baa  rtpMted  hia  exp*- 
rineiititand  mt«nilrs  hui  former  statement,  "tbataqneon*  vapour,  MloOg 
as  It  i»  not  sepamted  a«  fv^,  exercbes  at  15  O  no  appreciatilo  influeDH  oa 
tlw  tnuiRnhriini  of  th«nual  rnya,  and  that  the  raya  of  the  suti.  ao  haif  u 
tb«  air  ia  clear,  rmch  the  earth  in  the  aaate  wanner,  wlietlier  iJic  atuu- 
sphere  is  witurnUd  with  Yapour  or  nol."  Dr.  Tyndall  cxpUina,  in  a  «»- 
rcedtng  paper  in  the  PMloMphicai  Matfaunt,  the  manuar  in  wh>dt  hi 
considers  the  dlRierence  of  th*  result*  in  tbe  tw>*  cases  vectir. 

Mn.  Mstthienen  and  Von  Uore,  in  their  esperimenta  "On  the  laflu- 
cnce  of  Tenipenttnre  ou  the  Klvctric  Coiuluctivity  of  dio  NetaU,''  '">^i 
ruro«  to  llieruneluuoQ  that  "all  pure  metals,  in  a  solid  slate,  raryiai 
eiinductin^  power  to  the  «amo  «xtet)t  WwrL-en  0  ntid   10(>  C,"  and  Uut^ 
"  melftlloidti  cotiihict  clwlricily  belter  when  lioated  than  wh«n  cold/ 


ZOOLOQT. 

/T Vf  &*  Htrmittai  Kingdom.  —Dr.  Fife,  of  f>>tra«boTirg,  baa  »tit»re4  into  a 
-*•  eoalrovcrsy  w-ilh  >1.  IX-  tjuntrfiin^,  wbo  waa  BUpp»rted  by  ibe  naaUij 
deccBa^l  Isidore  (Jt-offnij  St.  Ilikuf,  with  renpoct  In  the  *«panitkiii  ot  ( 
front  the  oth«r  oianimatia,  whtcb  vma  »uggested  by  Iho  last-attOKKl,  od 
gronnd  that  Man  ]joi«i«(«  moral  and  cvlijfiouii  wutimvtiia  imanliu 
rtUfianU}  which  aro  peculiar  to  buu,  and  are  pwaoncd  by  av  otht'  anin 
Dr.  Vie  adopts  the  ponition,  tlial  if  the  intellGclual  bti-ultji*  wen  lo 
token  ai  a  itandard,  it  would  be  ncccHary  lo  Te-da.>uiry  thi^  whole 
Icinijtlora  ;  iusecia  would  have  to  lx<  pl;uv:cl  bt^forv  fi&lieft,  l<  <        > 

iiiHiuiiuils,  &C.     He  argues   thut  it  in  nol  (HMVed  that  llw  < 

difTcrcat  id  its  chnraoter  froin  that  of  luiimab  ;  that  soow  men  aiv 
more  capnblo  of  education  than  aonit  animala,  uul,  tlierdbro,  thav  a  fai 
kingdom  ia  tnAdmiaitible. 

SvropfaH  Ajp««.—The  "Rev.  A.  0.  Smith,  Iwritv;  lecnrt^f  Ttaited 
ina<U    piirtiaUar    ioqniry  couceriiiu^    tlbe    pcnaeuw   of    tbi:   UarlMry 
(Afomcu*  iiiuHn)  ujMNi  the  rock  of  Gibrsltar.     Undeueivwl  by  the  iae 
tone  of  a  French  skipper,  who  professed  that  no  such  uiimak  exiflt«d,  ] 
n:  'A  U>  ^W  M:|gu^-U)3ib  \M«tMd  at  the  top  of  the  ndb' 

3(;  .         , -^-nn^  «TO  flBHia>XttX.  ■^'ffi  lanwasaj,'^  »j».*iaft,  i»trta^ 
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the  Bhiftiiig  of  the  wind  inducing  them  to  Reek  the  most  !thelt«red  side  or 
the  rock.  They  appear  to  feed  npon  the  sweet  roota  of  the  palmetto 
{Cluanarojm  kumiZit)  and  on  beetles  and  other  insects.  Their  numbers,  how- 
ever, are  rapidly  decreaaing,  and  unless  means  arc  soon  taken  to  perpetuate 
their  race  npon  the  rock  of  Gibraltar,  the  quadmmana  will  speedily  ceo^e  to 
be  a  Enropean  order.  For  some  years  past  they  have  been  watched,  and 
the  register  shows  that  their  numbers,  which  ainoimted  to  ten  in  1856,  are 
now  reduced  to  four,  which  there  is  reason  to  believe  are,  moreover,  all  of 
the  same  sex. 

The  Oorilla. — The  wonderM  adventures  of  M.  du  Chullu  in  Eqiutoriol 
Africa  having  beeu  for  a  brief  period  the  all-absorbing  topic,  have,  like  other 
nine-days'  wonders,  subsided  into  their  proper  place.  The  retirement  of 
H.  du  Chaillu  himself  from  the  field  of  controversy  has  allowed  judgment  to 
go  by  de&ult,  and  the  reception  given  to  his  book  by  those  trndont  iipou  the 
Gaboon  who  are  best  capable  of  judging  of  its  merits  and  credibility,  has  gone 
&r  to  ud  the  public  in  forming  a  correct  estimate  of  the  matter.  A  letter 
in  the  Timet  of  June  3rd,  fonmrded  by  Sir  K.  Murohison,  revives  the  sub- 
ject ;  but,  being  only  a  geiienU  testimoDial  of  previous  good  conduct,  it  has 
but  little  bearing  upon  the  present  issue,  and  the  evidence  brontfht  forward 
is  only  of  a  negative  kind.  At  the  same  moment,  by  a  curioxis  coinci- 
deoce,  Mr.  R.  B.  Walker  has  arrived  from  the  Gaboon,  bringing  with  him 
some  most  remarkable  reniainii  of  the  giant  ape,  which  wo  have  had  the 
pleasure  of  iuspecting  in  the  Liverpool  Museum.  These  consist  of  a  head, 
hand,  and  foot,  preserved  in  spirits,  which  give  a  more  correct  idea  of  the 
formidable  character  of  the  animal  than  any  specimens  hitherto  exhibited. 
The  head  measures  fourteen  inches  from  the  muzzle  to  the  nape,  and  the  hand 
and  foot  must  be  seen  to  be  appreciated.  They  are  destined  for  the  British 
IVIuseum.  The  moiifitor  to  which  they  belonged  must  have  stood  six  feet 
high.  Two  skeletons  have  been  generously  presente<l  by  Mr.  Walker  to  the 
Liverpool  Museum.  The  thigh-bone  of  one  of  these  measures  sixteeu  inchcH 
and  a  quarter  in  length,  or  two  and  a  half  inches  more  than  that  of  the  indi- 
vidual so  weU  known  to  the  public  as  the  "  King  of  the  Gorillas."  A  young 
specimen,  preserved  in  spirits,  waa  also  brought  over,  which  was  taken 
aiive,  and  it  was  fondly  hoped  would  be  the  "lion"  of  the  Zoological 
Oardess  this  seaaon.* 


*  Since  the  above  was  written,  onotlicr  gorilla  (dead)  has  arrived  at 
Liverpool  from  the  Giboon,  and  will  probably  be  added  to  the  zoological 
treasures  of  the  town  museum. 

M.  da  Chaillu  has  an  illastmtion  in  his  book  which  represents  himself  and 
a  number  of  blacks  contemplating  a  fallen  gorilla.  One  day  last  month  we 
ooold  have  presented  him  with  a  companion  picture. 

On  the  noor  of  the  sale-room  of  a  Liverpool  broker,  to  whose  care  the 
corpse  of  the  illustrious  visitor  was  confided,  there  stood  a  box-coffin,  about 
five  feet  long,  containing  its  skeleton  (the  animal  itaelf  in  5  feet  1 1  inches  hij'h, 
the  skeleton  not  being  stretohed  at  full  length),  and  by  its  side  lay  the  sldn ;  the 
bands  exceeding  in  size,  and  resembling  in  appearance,  a  large  pair  of  i^oves 
with  external  fur,  and  bare  skin  on  the  palm,  &c.  All  round  stood  a  number 
of  curious  and  wondering  "  Liverpool  gentlemen,"  brokers,  and  merchanbi, 
with  open  eyes  and  closol  nottriu  ;  whilst  Mr.  Moore,  the  curator  of  the 
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9M(  ^fV«4tM. — TkK  vnniWflil  tnnb,  nifakbttiinto  of  1S» 
wai.  di^ggui  fvsmjB  <d  "Stw  Goinn,  ti»r»  at  Ivofith  bwn  comfbmMr 
tocBlKl  in  tfaff  ZoeLotgiail  Qbmleai  l^  Loadun.    Onv  spvchnm  tnttr  lout  jn- 
visaalf  bMS  known  in  tlib  etnmU;,  vhttb  many  yean  Kinop  livM  :    "' 
W  n  pel  ilf  tb«  U(*  rrlaUM  Angute-     Fnr  the  iirrsi-nt  jmnc!  !td<l 
Ont^nlM  coDectloe  In  Uh*  B«p' 
brikbtvd  t»Mr,  A.R.^«Ikc<s«< 
«9t|lonlioM.       Wtlb  tofiidtfl  ilHBnihx  h*  f^it^-' 
y^nwB,  both  jf^Jr*.  unfnnnnau^T,  of  Ute  /'  ,  ;         - 

1j»Te   hem  tnnr;-  '-.    and  ilpi<i*silrd  tn  th^  ^nlew  in  &  hc»htv 

cOchfitite.  Tit*  l.-'t>.i.--> '  i' tlie  iilatnag*' <ir  itiM<>  tilnl*  i*  wt  etmniat—  vf 
Kwwtows  of  mice,  uv]  tbetr  Innb  mo  w  and  to  memUe  that  of  tlir  nvw, 
to  «Ucb  fiumly  tbvy  an  ocari;  itlfirtL 

TWPylhOTMNi — Siom  Oir  arnmi  />f  tlin  Hippoput&mua,  oa  nuiak)  )at 
taamA  aogmml  ma  V-  '<  'i.n,  whieh  ww  loiitt  VihDT 

afpigld  la  Iscnbnting  U'  i  iivtlfrom  Tirittrinc  i*.  ta  imi 

ImI  ntimtirr,  prrfrrniif;  to    .  T)io   Itil  f^■ 

M*tfWw\,  whid^  in  1MI,  II'  i-j»psK»*tr  liftj 

six  di^  ukI  llir  aurftil  obMrratimu  tiisile  on  thut  vcoaAm  «v  inteiistlii|f 
w  ratupami  with  ibf  TVcrnt  pvcnl.     Our  pyrh.   ■    i'»->iunl  Ub  «^g» 
I3tb  Jnunarr.  an^  «<nnni«noMl  iit  one*  iu  '^<  ^ntW.     R<t 

for  BLi  wtvln  vrhhoni  Inking  food,  tJtf  •>  ''i     4lhnr 

lur  tfaiT  ptirpOM  nf  cluin^'iii^  itn  skin,  m  i  i  awav  frnto 

9gpi.    Towinl*  tlM!  md  of  M»rcl'  -v. 

upon  th(?  e^^,  it  «u  ilMtned  ileni 
miioli  difficulty,  ■whi'n  it  ttm  fouul  thiiL  ihi?v  '"ttr  i-iii 
miHh  w  u  Iu  miiiCTitinipomibli;  Iu  say  l:iiu  1:  NL.- ihiry  i. 
Utiru^  they  nn>  Iwdtevnl  In  hare  h(«u  i  I  i.   Th*  wIkjIt  f  ■ 

u  r^tnuirdJDHiy,  and  not  Um  lewt  n>i,.^,~^:..,   jart  of  it  ib  tV'  ..h' 
t«tDp«4»tnrc  9Tolred  by  the  Tv^iti]?  darinj;  the  procem,  to  nl!  npjMtniiir.  i 
thv  [nrpoM!  ot  virifjiuji  iL>>  vgjp.     M.  Vnlfincrriinn  vtMtcw,  that  la  the  me 
of  ilx!  ludisQ  Pytbim  at  Rtm.  a  special  limt  was  dev«lo)MNl.  whitA  ^rnwlady 
diWntaAnf  a»  th«  e^  AlUiHn;.'1i  v, 

thi'  Twntt  can  wu  iii<;<>  of  o|Miiioi 

confirtui^l.    Tbc  Hu-t,  Iiomfvit,  oi  a  9|>>t  dI  )ui»tiittHI>iti 
innilKiliciii  is  audi  iiibt<-d.    T1h>  male  nod  iiMnal*-  python  >'  < 
same  linn,  thp  toiuiwnitiuv  of  whlcl)  variwl  Crym  OS^  to  06^     Tbp  lomj 
tan  of  the  nulc  tvu  usually  between  lO^aiul  11^  above  this,  whilv  thrtcmt 


iDiuptim,  ma,  in  a  ni4M  buainisa-tike  nuntMr,  m<iaatiriiig  the  mmaW* 
ptiipfirtiiitw  M  he  lay  in  bia  narruw  colBn. 

Unr  bmk^^fnend  informal  oa,  that "  if  this  lani]^*!  'v  nnprowd.  m  nnhf 
aupiiiy  witl  be  forthfloming ;"  ■»  w«  ncooim^nd  M.  d«  Ohailfii  in  "  rvttfiaB,'  if 
bf  niw  any  M'>rk<t  on  hanif. 

Tin'  nniiiial  abovr  rpfrtwd  to  kflW  thi"  lUMTf  wbuinUtrtrd  the  tnortal 
wound.  Tbe  btiidi  apanHl  him  in  th«  hnari,  and  approachiiifi  loo  snnn  tt 
withilntw  the  apwr,   mu  ariacrl  by^  gnrilLa,  and  inalAnth' aqnMtac)  tv 

W«  hope  dliortly  b)  he  abhg  to  MBtBOnicUe  furthn-  deUib  eoticcnilif  tbf 
Inbtta  of  ibeso  nntinaU. 
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Bbne,  M  aeooiBiMd  by  ft  tbemunietcriiMed  betwven  the  oeib  «( the  female 
in  the  b^jiiming  of  Maich,  ms  as  much  as  30^  aibim  that  <tf  the  nahi.  Hk 
■pjtbomiBm  baa  afaatuned  bom  food  for  the  eaoranam  period  «f  thii^-aix  w«eks. 

Bitetf  tu  Aider. — It  U  wot  often  we  hear  <d  £ktal  e^cta  reatiltaiig  from 
the  bite  of  oar  indigeDOBB  Bnakea.  Hie  SriHAMtdieti  Jitumal  qaot«8  a  cnae 
from  the  Suttex  E^pnm,  of  a  little  boy,  who,  not  being  pct^Kriy  attended  to, 
ii  Mid  to  hare  Buecombed  to  the  poison  on  the  aeoond  day. 

Pmihmogtnrgw  f^  A«  Aonqr^w,— Mr.  T.  W.  Woodbmy,  of  Mount  Radford, 
Exeter,  has  confirmed  the  theoiy  fint  propoanded  by  Dneraoo  of  Kariamarfct, 
titat  a  ViTgin  Queen  eui  breed  drones.  The  Journal  tf  HorHetJXMre  of 
October  22  cwitainB  an  aoocnmt  of  his  ezperimeDts  which  ^ipear  to  be  perfectly 
emehiBiTe. 

New  Animalt. — No  dirinon  of  the  Mumal  Idngdom  yields  bo  many  noTel- 
tiea  as  the  clasees  of  binb  and  inaecte.  Mr.  G.  Lawrenoe  describes  six  new 
qiecies  of  birds  from  Panama,  bdcnging  to  the  bmilies  of  tliniali>e  and 
dihkee.  Dr.  Jerdon  has  met  with  aereral  new  species  in  Upper  Burmah. 
Dr.  G.  Harttaab  has  described  sevei^  new  spedee  from  Cape  Coiony  ;  and 
Mr.  J.  H.  Gumey,  M.P.,  from  Natal,  while  the  indefatigable  Dr.  Sclater,  in 
whose  "  Ibis "  *  the  above  may  be  foond,  has  not  been  idle.  Mr.  Arthur 
Adams  continues  his  contributions  to  the  Molluscan  Fauna  of  the  Sea  of 
Japan.  Mr.  Bates,  well  known  for  bis  zeal  in  oollecttng  insects,  still  enriches 
the  list  ot  longicom  beetles  inhabiting  the  valley  of  the  Amazons  ;  and  Mr. 
T.  V.  Wollastoo,  of  Madeiran  fame,  has  extended  his  researches  to  the  co- 
leoptera  of  the  Canary  Islands.  Several  new  fishes  have  also  beea  obtained 
from  the  Pacific  coast  of  central  America. 

New  and  rare  Brititk  Animais.— The  British  &uaa,  far  from  being  ex- 
haoated,  continues  to  receive  accessions  in  various  departments.  It  is  inter- 
esting to  observe,  that  the  most  predacious  of  our  quadrupeds  is  not  yet 
extinct,  the  wild  cat  having  been  recently  met  with  on  the  property  of  the 
£iirl  of  Seaforth,  in  Inverness-shire.  The  skull  of  a  new  species  of  Pilot- 
whale  (Olobiocephalua),  dredged  ap  at  Bridport,  Dorsetshire,  has  been 
described  by  Dr.  Giay,  and  figured  in  the  ''  Annals  of  Natural  History."  The 
fare  and  beautiful  Crane  (Grut  eitierea)  has  been  recently  met  with  (and,  of 
conise,  hilUd)  near  Hartlepool  Mr.  0.  Pickard,  Cambridge,  the  inde&itigablg 
sjnder-hunter,  has  added  ten  new  species  to  the  British  list,  and  the  veteran 
soophytologist  Joshua  Alder  has  made  lai^  additions  to  the  Ibt  of  Hy- 
droid  Zoophytes  by  his  explorations  on  the  coast  of  Northumberland. 

Meaozoic  Forms  of  lAfe  in  AuMraluL — Under  this  title  Professor  Owen 
announces  the  veiy  interesting  fact  of  the  discovery  by  the  dredge,  in  eight 
&thoms,  of  a  living  eocrinite,  of  a  rose-pink  colour,  fading  to  white  ;  whose 
stem,  attached  to  a  stone,  was  six  inches  long,  the  arms  one  and  a  half  inch. 
This  remarkable  animal  was  fotmd  by  Mr.  J.  S.  Poore  in  King  Geoige's 
Soond,  Western  Australia. 

Thx  Zooloffieal  ColUdwnt  in  the  Britith  Museum,  it  has  been  decided,  shall 
net  be  removed  to  South  Kensington,  according  to  the  proposals  of  Professor 
Owen.    Mr.  Osbonie  placed  the  Professor's  plans  in  so  obnoxious  a  light,  that 

*We  recommend  the  "Ibis,"  an  ornithological  journal,  edited  by  Dr. 
Sclater,  to  onr  naturalist  readers. 
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the  quMtum  WW  aegrUivcd  Id  the  Hom^  and  the  Goranmait  deCnted  1^ 
the  jaamaOj  higs  in$>jontf  of  9S. 

Faiaial  OdUwKom. — Fnfnaor  Apawi,  in  a  npivt  to  the  Senate  ud 
HoDM  of  MepitmeAatirm,  nign  the  unportanoe  of  special  dutnct  ooUec- 
tiom  to  bcQitate  the  study  ot  the  qpedea,  and  their  geographical  diitnbo- 
tion.  Theae  o(dlectioiB,  he  nya,  bring  distinctly  hefbre  the  eye  the  bhaiaeter 
of  Uie  inhabitania  of  diflerent  parts  of  the  Tozld  in  their  natand  comUiMh 
tiona,  and  that  in  a  far  more  imimeaBiTe  manner  than  ooold  possibl]'  be 
attained  by  a  mere  nmninatiTe  ennmeiation  of  speoflL 

Dtatk  of  SArader  Van  der  Koli. — ^Thia  eminent  phyaudogiBt,  Fio&moc  of 
Medicine  in  the  UniTenity  of  Utrecht,  expired  on  May  Isi.  He  was  higblf 
esteemed  in  Holland,  and  a  member  of  sereml  ilhutrions  orden  of  kni^t- 
hood.  A  letter,  deecribing  the  event,  says  of  him  :  "  Utrecht  has  thorebT 
lost  one  of  its  most  estimable  citizens,  the  Univeni^  one  of  hex  onamenfai, 
society  one  of  her  greatest  benefiuston,  science  one  o£  her  most  deroU^l 
cultiTatoia,  his  nnmeroos  household  a  lovi:^  father,  their  mainstsy  uxl 
their  hope ! " 
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1ST  OF  ENGLISH  AND  FOBEIGX  POPTJLAA  WORKS  ON 
SCIENTIFIC  SUBJECTS,  PUBLISHED  DURING  THE  TEAR 
ENDING  JULY  1,  1862.» 

rfPORM^  :• — 

•BaiToPa,  J.  A^  **  Atlas  of   Coama^**  with    plata,  in  pwli,  toSo. 

(Fnneh.) 
*Biof  ^  J.  B.,  **  Stadia  ia  Indiuk  &nd  Chinese  Astranomy .**    (French.) 
Chamben's,  G.F,"  Handbook  of  DcKriptin  and  Pnetic»l  Artrononj.** 

Poet  8to.    Mnmy. 
Dntyson's,  Cspt.,  **  Common  Sights  in  the  HeaTene,"  &e.    Cliapmut  & 

Hall. 
Lewis's,  Sir  G.  C,  "Historical    Soirey  of  the  Aitroaomy  of  the 

Ancients.**    Parker,  Son,  it  Bonme. 
*Gnerin*s  **  Indian  Aatronomj,  according  to  the  Doctrines  and  Writings 

of  the  Brahmin^  with  an  Explanation  of  the  Chief  Aitionomieal 

Honnments  of  Egjrpt  and  Pema."    Plates.    8to.    (French.) 
•Maedler's,  J.  H.  V^  "  Total  Eclipses  of  the  Snn,  with  c^edal  Reference 

to  the  Eclipse  of  July  18, 1860."    9  plates.    (German.) 
Mitcliell's,  O.  M.,  "Orbs  of  HesTen,"   and  "Popular  Astronomr." 

Crown  8ro.    Rontledge. 
Read's,  W.  T^  "  Popular  and  Mathematical  Astronomy,  with  Formoln 

of  Trigonometry."    Crown  8ro.    Longman. 
■tStehr,  L.,  on  "  The  System  of  the  World." 

kitamjf:— 
Archer's,  T.  C,  "  Vegetable  ProdncU  of  the  World  in  Common  Vat,** 

Illaatrated.    Royal  16mo.     Rontledge. 
Cooke's,  M.  C,  ■*  Uannal  of  Stnictaral  Botany."     lUnstrated.     18mo. 

Hardwicke, 
Cooke's,  M.  C,  "  Manaal  of  Botanic  Terms."     Illustrated.     Fcap.  8to. 

Hardwicke. 
Cooke's,  M.  C,  "  Plain  and  Easy  Account  of  British  FnngL"    With  24 

coloured  plates.    Fcap.  8vo.     Hardwicke. 
Grindon'fl,  L.  H.,  "  Manual  of  Plants,  British  and  Foreign."    PunpUn. 
Glenny's,  George,  "  Properties  of  Fruits  and  V^etablea,"  "  Guide  to 

Jadges,"  &c.     Fcap.  870.     Hoalston. 
*Hildebrand'8  "  Distribution  of  Conifene,  Recent  and  Fossil."     Plates. 

(Grerman.) 
Macmillan's,    "  Foot-notes  from  the   Page  of  Nature."      Fcap.  8ro. 

Macmillan. 


•  All  works  m  this  list  marked  with  an  asterisk  (•)areadT«rtised  forsale 
>•  Messrs.  Williams  and  Norgate,  Henrietta- street,  Covent  Garden,  in  the 
Jigoage  in  which  they  are  published  abroad ;  those  marked  thus  (t)  are 
lid  by  Mr.  D.  Nntt,  270,  Strand. 
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Darwib'k,  Chas.,  **  iDtercroKinjt  of  Orchids  by  AleADs  6f 

A[aiTay. 
■Maeller'ft,  C,  "  V«scUMe  Kinj^dom."     lUttsinited.     (CiertMii.) 
+Mo'iain-Tnnilou*s  "  KlvineuU  vt  Medical  Uvtunx*" 
"Schleidcn's,   M.  J.,  "Elementa  of  Scicutiiio    B«taB/r      £M  wotri 

eogravlneit,  5  plutM.    (Gcmmn.) 
Seibext'*" Popular  Uolany,  in  r«lalion  loPluitsuf  theP^r*<M;  Kinuaik|, 

TethnicAl,  and  Met!icjil  BciLoiiy.''  (Urnnao.)  Leijicu. 
lUaliiig'is  Mm  K-  A^  *'  Iitdoor  Piania  ;  and  liuw  to  gr 

Uiawiug-rooiu,  Dalcuuy,  Rod  Grveoliousv."    Fvap.  ttvih     ^lailA  ft" ' 

Eldvr. 
Lankesler's,  MnL,  "  Wild  riowRS  wotth  Notice."     Illu«Uau4.   ftaf 

8ro.    Hftrdwick«. 
SowerUj  &  Johiuon'a  "  Britiab  Puiaondoa  Plants.**     lUtutrated  willi  at 

coloured  iilaias.    Poat  Bro.    2iid  odition.    Van  Voont. 

CtewtUtty : — 
Uvaton'a,  C.  W^  "  Tlir«abold  at  ChtmiUry"    Au  ExpvniuanUl  Inti 

ductioii.     Poat  Bvb.     Clui|>inau  &  Hall. 
OdUt^['9>  W.,  "  Manual  of  Cltvtaistry — Dwiczitiiin  «ud  Tbogntical'' 

SvQ,    LoBginao. 
Knapp'fl  "  Ctuooicftl  Tcdknolojty.**    Batllim. 
'UilWa  "  Manual  of  ijumlstry."    150  engravinga.     (Garmaa.) 
*Op)>lci-*ft*'Hand)>i>t)k  of  tbeManufartorr  of  MinefalOiUaiiii  Vj«t\ 

Coal,  Wood,  Turf,  Petrolauu),  -and  otliut  iiilumiiiuiu  SuU 

(Geniuji.) 
Melkr*^  D.  W.  A^  "Elennta  of  Cbmiatry."    Sad  edition.  PwLfi, 

Son,  At  Buume. 
Gmeliu's  "  Handbook  of  Oietnistry."     2nd  edition  nrisrd,     BBrfiHi^ 
F'iggot'a,  Dr.  A.  MotrJcn,/'  Chcraislry  nnil  Metallurgy-  of  Copper." 

edition.     Illustrated,     l^imo.     Philu'icliiliia. 
TbomBoa'e.  Dr.  K.  Ps  **  School  Chemiatry.    Pra«tical  Ituifiuwofei  «E  tW 
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